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mum 1 o^*#*ff @i&^m&«fsf£ 2 o#w*«ni^^s^^tLW 
mz-z, mum 1 o^#*«0^e^i3v^T(iBtif2^ 1 (vmmm&tm&z 
ti, mum2 <D¥mi&Mmm&^nfc&^xi*mtzM2<Dmmni±fim%£2ix& 

Push-pul mJ&<D Vy 4 s^t^ 

mum 1 (o^m^mmm^mwmmm2<D^mi^mmmmmm:^^firK 

m x. Z> , if^affiCif) c T T $ *i v - / * t * % t . 

mrie^^/L«ia#l4^ >t-r/^i-tLtv^^a, mum 1 <^ 
iris K7^f^t >jm^tuffi#t4-r > tf - r t — Ltv^tia, fr 

[»j&E2] fffBH 1 (OlliE^ V K mffS0 2<7)S^*ffi$-V 2, bu 

ummmi±zv r ef fcuti, 

V r e f = 0. 25 (V1+V2) 

[»*^3] H(ffa^i^«^«fiEt^mfip^tciS^ijn#A^tL^>, 



tBiE#2 004-3025982 



&BI 2 0 0 3 - 1 0 1 7 4 1 ^- v : 2/ 

tfMJBL &m 2 <r>mnM& t L 3 OfifiiSS ^ 4 tf> &iftSI fc > 
UtTiEg 1 O&tfrg t m 2 OffitnlSOS^cSS. Steffi* 3 <Dfflft& tW4<Dm, 

[»3jfcg4] HfffS^l<7)mWI±i:^«fiF^^ii:^Jtc#A$tL^>, t£t7t 

friem 1 <7)Mct2 i: & 2 o«#l*s«>«m&£», Rx/mmm 3 o«gt» tm^^n 
airless 5 <omnj& tme <n&ffl&<o&mmfrbw&&mw£wmij £ a&iit 3? 

mum i w^zi#**iHij»^iiatmfa*2 o^#*ani^«^-E-*v^tL 

Push-pul mj&<D Y*7 4 ^'t, 

m%^m 2 <dwmm&<d 1 / 2 t ltm $ *u jgt/tte 
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mm 2 0 0 3 - 1 0 1 7 4 1 ^- V : 3/ 

t 

mmm 1 <7)#2S#*«iflJs&^asrafB^ 2 o^^iiniiE^an-ettw 

[Iff 3t£ 6 ] BfffSH 2 ©liBiffi & V 2 , tu fS*l*S£E BreftU: 
Vref = 0. 5V2 

[»«7] si 1 (DmmM&^Mft'tzm 1 o^^mm^etHyfe 

j&^gp^ * 3f5eo#tt>r y \£ - y y * k tzi^mm t , 

m*-z>, mum 1 (D^mi^mmm^mm^^xumum 1 (nmmm&^mm^ 
ti, mzm 2 ^¥mfemm&mm-&^x imum 2 <Dmwn.mdmmzth& 

Push-pul lttJ&<7) V?4^t, 

m?Lz>, mum 1 <7)#*#^[ii^E^^v>T(iB>ii2^2 om^mffio 1/2 
urn 1 ©titE(o 1 / 2 otE^iE t ltm^^i^ , x y> 

HUfS^^^L^HtrfE#tt^ > feT- £ -tLtv^ £ § (± N fulfill 1 

ffiEK7>r/*o*>«&^SB$fte>r y\£-yy^t-WcLx^^> t §t±, m 
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mm 2 0 0 3 - 1 0 1 7 4 1 ^- v : 4/ 

Vref = 0. 25 (V1+V2) 

^ i <7>m^m/± j: o i>m*m 2 o*ap.*jEEt?Mifti-** 2 o^-?»#*»Eitt«« 

Push-pul lffi^O K 7 ^ <h > 

Huie^ 1 o^##^«0^g^^v^-c(±mrfeii2 comM*ffi<o 1/2 
mm 1 omasmjE'o 1 /2 <DW£&&mw±t Lxmmztiz, mm^mmm 

14 > tf - ^ > * izm L ^l^fi^C «t 19 m^-gmtfttf V TT»*^fcl/y- 

[it^ 10] mi (vmmM&x-mft-f&m 1 o^s#*«iifi&^ai:Hu 

mzm 1 <D^m^mmm^mmRv i mmm2<D^m^mmm^mm^it^fi 
ix.s, fulfil 1 o^^mm^M^^v^rti^ie^ 1 otiiEm? 
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Push-pui mi&<D y^^^t, 

mum i <D^mi^mmm^mmRxfmmm2 <D^-m^mm mzmm^tirix 
mx-z>, mzm i <nm%MJ±<D i / 2 <Dmj±mmmj±t Lxmszti. mm 

mis^ i <v^mwmm^mwRv i mu%y2 <D^mi£Mm®&mwK^ti^n 

i i 1 HuffiH i o*aR*Et«r v i > mmmmmm^v r eftt 

V r e f = 0. 5 V 1 

12] ii ©*asc*£E-cttf^-r*# i o^a!Mi^*@g&§sit fcflr 

B ffl Xin^ £ iH^-t -5) * v X r- A Tab o X , 

mum 1 o^s^mmi^^ss.TOfBm 2 o^^^m^^e^^tt^ti 

fx.^, Open drainf#$c<7) -f > 

j±t Lxmszti, mz%2(D¥^foMm®&mmz&^xi±mzmi<DnwM 

m^^tt^mmm^<Dms.^m^ir^tzib(DL^^mx$)^mmmE.^mL< & 
h x 7 nutria * >jgfwis:^ $ ttfzm^mm vxtA 0 

13] * 1 ©*w*jEET?»ft"t«* 1 o^mm«m*iiii&§s« HIT 
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Open drainftJ&cO K^^t, 

m*.&, mum 1 <D^mwmmM^mm^^xitmum2<DmMmj±mmm 

mmm 1 (o^m^mmm^mmRifmum 2 <D*tmtt£m®f6&mz*ti?tL 
mm^fi^mt^m^<om&^m^ir^tztb<DL^^mxi>^mmm&^ mum 

1 <vmWMl±i fzltmum 2 <7)IilE<7)^f^-^o^fi(:f L < «t 

14] 01 o*««jE-ettfti-&» 1 w^mfaMmms&mwtM 
umi<Dmmmi±± ^ i>&^m2<Dmmm&.xmttzm2<7)¥mfcmmmffim 
m m xm^ * m^m-t htzt> <d m y^fA^ot, 

mum^z^fa^mm^m^Mum 1 (v^mfamm&mmt mum 2 <d^ 
mft-Mmm&mwm ^mm-t^^mm^ > e - y > * *m*-tzmmm t , 

x. -2> . Open drainf#$c<7) K 5 t „ 

muz, mum 1 ®&mm-&^xi*mum 2 <Dmmmi±mmw. 

j±t Lxmmzti, mm2(D*mw^mM^mm^&^x\m%mi<r>m%M 
i±mmmj±t ittt^^, &3g&#i;K«fc ^^^t^vTT^^tt^ 

mmmm.mmuwn.4 > ^-yy^t-wtLx^z t z it, mum 1 
mfoMm®ffimwRv?mmm 2 (D^-mwmmmnmm-^^^w^^ ti& mm 
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f A 0 

[lt^ 1 5 ] Huf£^ 1 OlItE * V 1 , huIE^ 2 omagmjE £ V 2 , 
V r e f = (V 1+ V 2) /3 

im&TM 1 6 ] TttrfBfii i (ommms. t -n^w^tih m i o&jfis t , 
iu §en 1 (omx^ tm2 <Djm&<D&ffl&, wmin 3 <otmm t m 4 « 

7] ^SBI(SlomW«BEi:--*36 s fi§«$*L&»lo«tjt»i:, 
lu 1231 2 OfHE i: — $ ft Z> m 3 O J&#i# £ ^ 

Buis^ 1 <d%m& £W>2 <DWfcj&<omffi&^ wmmm 3 <o?m& tM4<vt& 
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mien 5 t n 6 ojgjfaso&aag c, prie^mmEE^th^ $ n& is* 

SBKS 1 stilts J: <0 i>l&^m 2 o««i*ffiT»fft** 2 

g H "CD i f f erent i a Hf -5§- £ i£^fg -f&tztiXD iE^i^ y^fAT*$»oT, 

^*»HI^gp B 1^^M1-^0r^coODD mode#14^ > tf- «rf»x.fcfci£ 
Push-pul ltt^co K9 4V* . 

fSx.&, ^gtnUii^HufSODD mode#tt^ > fcf- ^ H^s Lv*»aM£#Lfc J: ^ huIS 
Different ial^OTmeM^tBarm-^^^^^-M^mSS^ridge^^ 

[w*5 19] mi (D-mwM&x-mft-t&m i o^**Nfc«iHiK**tm 

fit As, mum 1 o^*#H«lHiK««twi3v>-r*±iWrSB# 1 om^Si±«*S£ 

Push-pul lf##c<7) V?4^t, 

mmm 1 ^^^am^^g^wie^ 2 o*##*«@^g3&**:h^ft 
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mmm&tmum 1 oSfgmj±<7> 1 / 2 omc^ l < & 19 , buib^ 2 o^w* 
aii]^s^^$n^fjiE*s*s«fe^2 om^mEEo 1 /2 ^m^\^ 

< & £ X ? £ mils K 9 ^ * ^«fiL**Kt3fe $ ft> 

Kffi^iE* 2 o*«wjeeo 1 / 2 otitic l < & & «t ? izmmmmm^ 
r t a 4 , friB* 1 o^s#**iHi»ji«sy f * 2 <7)#s#*«niiE&^M-e*ii 

[If 2 1] Hi S.TOfB* 1 ©litEi «9 fcfin* 2 

<o m^fc & v 7s -f a -e £> o r , 

HflffB^S#*«0J^^M^^tL-rtL«lx a K7 >f > 

1SE3 o^±of ^ ^, ti>l o(iPush-pullt#^: 

frfBK^-r^^^->'*£j ; WHufB#i4-r t— titv^ t #t±, hit 

fB^#*»lsIJI&^gtc^$tL^HfrfB*i$«ffi^2«^mTli^^) «t ? KflfgE 
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[W*^ 2 2] & 1 ©litE, 2St WISH 1 ©IStffiJ: "9 &fi^f& 2 

BUIS3 oJ^_h^^#*«HI^g(7)9 < t i> 1 o(±0pen drainf#/£ 

ft^ * 3fe*m£E** 1 fISIJSLT * -5 «t 9 £ huIB K7^^0t ^jftri*^ $ ft 
2 3] HI <7)l/ft)±, ^.raie^ 1 Ol^tEEJ: •) &fl£v>$& 2 

tt>r > tf - y > * *mx.7tfe^«i» t , 
mtttmfamm&mwtfzti^timx.z, mzm 1 omagmmo 1/201 

ffitfc(±|ffI5^2(7)«^mJE<7)l/2(7)mJE<7)v>i 2 tL^— Ltft 
Iuie3 oj^_h<7)^2i^aisl^eod *k < t 1> 1 oiiPush-pull«j£ 
fit?** **WEEtf* 1 ISJ^Tt: * * i -9 fcflttE K 9 >f >«tfc**K5t $ ft 
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mmmj±-?mi'£t %> ¥■ mwmm&mw. mx-vi t f erent iain & -r z>tz$> 

ItjffiDif f erent ialjf-^-^^H $ ti^> #2g#*ffi[lll^^e(iPush-pul 1«J&<7> 

mmoOW modems >^-y>XtzmL^1imt&m~£ OfuKDifferential 
m^Wmem^ t Barm^mm. £ *U M-^^f i«3&«Br idgeftSS £ *Lfc V v - 

[w^ 2 5 ] ii<rfef^i&j&£ijft*L& HtriE^o «; * - >nM&mti&m 

[0 0 0 1 ] 

-r & 7t #> o m ^sss v * f- a n n 1" * o 

[0 0 0 2] 
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y^fA^ltt^o HI4 7 (iC (?) i ^ ^ v ^ r A (7)t*<7)iS ^ ^ 1 7~o 7 ^ 
mT&Zo HI4 7(i. 1. 8V^OLSI (LSI 1) <h 1 . 5V|(OLSI ( 
LSI 3) ^TlS^-^f^il-^ yAfAtib^ ^<Dm\zW± i kW®:-$-Z>tztb<D 
mS.^L SI ( L S I 2 ) ZWALXL SIULSI3 P^T-g$<fg-f .Mf"^ 
&*itt"t&*j£"C*£o LSI 1 <h L S I 2 ^(i#14-T > \£-y>A Z 0 1 O-fS 

. m x. i 2 tciefc $ *lt v> * 0 

[0 0 0 3] 

in 4 8 i±^^mmmf±^mi^ir^^m^mmm^mmm^m^mm^w^ 

^(Ov^xAOjtHOW^^^-t^n -y ^®-e&& 0 [14 8 (i, 1. 5V^«L 
SIM. 2 V^<7)L S I m-^m-^^m^m -fZ> v*-r At?* *) , 1. 2V|(7) 
LSICL 5 V*«-C»ftnrffi* (fllx-tf, BtffclR^a* 1 . 5 Vtii:t£4 
JP£t^j££*lfc) Receiver 1. 2 VfiM^.|*lWt ^fx-^ilt 
uOJ:^:, 1. 2V^LSI(:MLT1. 5VM. 2V«Ol 

mnmzmm-t&ztx-i. 5 v^ols i toi^*»riBi:LTv»4o * 

m 4 8 ti. 1. 5V^LSI^t>l. 2 V^OLS n:ff ^Mt^ff 
[0 0 0 4] 

04 8 iz^Lti^^mz^^m^^&mmm&im^tzm^^'y 

y;f A(Ol.pa^@4 9t:ito 04 9 (a) it I. 5V^LSI (DRAM) 
h 1 . 5 V«|^$tL-2,Driver^.cKReceiver^|»x.fc 1 . 2 V^OLS I Mf-^ 
£feM-f£«J&£^L, @49 (b) (ifOM^ii^/TLtv^o £ft 
hcOL S I fi^T *t& P CB (Printed Circuit Board) K&WLZtl^ > 

e-y>* z o = 5 o aommmx^ti^fim^tix^^o ttz, m^zM 

ffii-^DrivertiPush-pull^^^fvipMOS h7>'/^^^nMOS h?> 
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•7^^«$tL (Push-pullffij^) „ f<7)t«li2 0nt^^ o m 
-^-£^ff1-&ReceiverfiCTT (Center Tapped Termination, ^^V^±f7't> 

, CTTOteSffitftttfi, CTTSr»^-6BIO±|l!0«*lLSi:TffllO«eLlSt 
*^J^»jRLfetf^L< iOJ:^:, m^fc^iCffl^&Driver&OHte 

ceivertwtt#&"T**aimJE (VDDQ) Offi*i«x.*Lldr, < ^ 

[0 0 0 5J 

BJ5 0(i, Driver&ttTleceiverfc^ft^MSx., &1tZWBjM&l?WlYP+Z>* 

o i§H5\ HI 5 0 o %Mf&%nmir2> isX-TA&te^t&toti&it^ 

mf§-$-& tli:0FF$^ o IH50 (iDriver^Tush-pull^^tLfcpMO S 
Y7>y*?RZfnMOS xm$L $ *U Rece iverri* C T T £ ti 

[0 0 0 6] 

ioiHtism m^m^m-r^ 2o©l s i h-bm&$*l& wares ( 

VDDQ) <7)flt^M Receiver K^^fta, A*tS*HSt*^ftOL 
[0 0 0 7] 

EI5 1 fiEI5 0 Ic^L/i'ls^E^vXxAO^^J-e^^o &j3 x HI 5 Hi, 
0 4 9 trains, Driver^ 5 Tush-pullSM^tt/ipMO S f7>v^^MnM 
OS h^^^^-Cfllfifc^tL, Receiverj& s CTT**$»£*U DriverX >&Jft= 
2 0 f£^j&0#tt-f > fcf-^>* = 5 0 Receiver<a#*3S3g#iHi = 5 0 
n-e^)^o itz, 05 1 (a) til. 5 V^OL S I ^f)f t^Mt-Si^ 
^fffi[I]j£&£^U EI 5 1 (b) (il. 2 V^OL S I SrMtS^O 

mffi®m%7pLx^& 0 

[0 0 0 8] 
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El 5 1 (a) KTSz-fXiiZ, 1. 5 VIOL S I f ^Mt^t^, tti 

tjm^(0^4 lx^;WVOH = 1 . 2 4 V, tB^Jjf -^(7) n ^ l^;i/VOL = 0. 1 
7V<h&S9, VOHt VOL<D*fflim^txmZti2>mmmJ±V r e f (iO. 71 
Vt^„ LTtz^oT, 1. 2 V^<7)L S I Tlf-^^^fi-^l^O^mmEEV 
r e f (±0. 7 1 V££&o 
[0 0 0 9] 

— El 5 1 (b) KjjrtJ:?^ 1. 2 V^(?)L S I frhim^%7&iE~t Z>Wj 
£\ HtfMg.-^VW WV0H= 1 . 0 7 V, tB2Kf-^on? l/^;i/V0L = 
0. 2 lVt^f), VOHiVOLO^fliCl^^^SitEVr e f (iO 
. 64V^^ 0 U:#ot, 1. 5 V^OL S I tff^^f fS^ii 
!S/±V r e f {±0. 6 4 V t%2> 0 
[0 0 10] 

@5 2(± > DriverX Receiver £ ^fr^Mitx.. JI& ^m^m^lM^ 
«#:*aill^g (1. 5VILSIM. 2V^LSI3) f B UEMLt 
'fS-^^^fo]U'f5illi-^'ft!lOlt^fl^^L-Cv^ 0 El 5 2 fc^rf «t 9 

0-e*^>o EI4>Olzg^(i^^ y^^^L, If-t^iilfl^ <b §acOFF£-£&o 
EI 5 2 «iDr iver^Tush-pul l^M ^fcpMOS F7> v ^ ^S(FnMOS h 9 
> *JX 9 X«m$. £ *U Receiver-eti^jm^^ LT Xt)^H^MJ± V T T 

y 7° ^ tL^^-tr^^o £ fc, EI 5 2 Xit 1 . 2 vm^-etH^I^ 1 . 2 
V^LS.H$^i:fi, 1. 2V^LSI3M. 2 L S I UTOb-^Is 

[0011] 

z<dx d %m$.K&^xi>, m^m^m-^h 1 . sv^Lsiti. 2v^ 

LS I Z\zj&&ZfihWMM& (VDDQ) Ofit^#l&&7^ Receiver *l 
[0 0 12] 

EI 5 3 fiE15 2 i:^L^-^Iy^fA^#ffil"e*-5o fc*3, 0 5 3i±, 
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Driver^?ush-pull^^£^fc pMO S h y > V7s 9 Rtf n M O S Yys'VT.Z 
X-m$.Zti, Receiver7& s ^^^^LTVTTlC7 0 ;l/T y zfZti, DriverO:* 
ymX= 2 0 m%m&<Dm^ >tf-y>^=40a, ReceiverO*£5S3£#L 
16 = 4 0 nt^So t tz, 0 5 3 (a) til. SI frhfS-%& l&IR-t 

&m^<7)!$m®m*7FL, 0 5 3 (b) 14 1. 2V^LSI3^f>i^li 

[0 0 13] 

0 5 3 (a) Ktf-TZoK, 1. 5 V^<7) LSI # i MS^£r^§fi!i~<5>*iar'n\ m 
Mf^Wl^^^VOH=l. 2 5V, (±lMf<?)DH7l/^;i/VOL=0. 2 
5V£fc»K VOH£ VOLO^WttKSfc^Sti&^mJEEV r e f (4 0. 75 
Vti^o L/c^oT, 1. 2 Vifc<£>L S I -Cfe-%r&3t1&'t&18i&<0&mW.E.V 
r e f f40. 7 5 V<h&& 0 
[0 0 14] 

— 05 3 (b) C^tJ;^:, 1. 2V^LSI3^f>if^MtS 

as^if©MwvoH=i. oov, m^jM-^-on^ WVOL 

= 0. 20V<b&i9. VOHtVOLO^fC^?^I$IEVrefli 
0. 6 0V^^ o L£^oT. 1. 5 Vf>(OL S I ft^l^S 
itEEVr e f liO. 6 0V<h&£ o 
[0 0 15] 
[#^K 1 ] 
#H8¥8- 2 8 8 8 2 8f 

MMfcfcft 2 ] 
#r?§¥ 1 l- 2 7 1 3 4f 
[0 0 16] 

±mttz£7 ^tt*^#-^fe^v^xA^43i/^T(4mT^IEm-t^ 4 9 
o 

[0 0 17] 

If, 0 4 7^Lfe«JEasjfcLS I «r*f *#JER-C»i. lEfjlLS ICJ: 
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o xm mmm&r-r z>tztbisx-T^ ^m^\&r-t & r$m&$> z> 0 2$>k 

[0 0 18] 

EI4 8fcjFLfc 1. 2V^LSIt:i. 5Vl?g?:Mtl^j:^: 
-t&«j£Tf±, iftl^l5^(:l|<t^fOW^f:^^/c*, LSI© 

m&7 o u j txm%.mK%2>mm&&z>o s^k, i. 5 vm^£«i-&7ti6?) 

Jg^i&SlK&fK LS I^^-yt^XWW^ia^ 1. 2V 
[0 0 19] 

n& * sitffoEi^ * - x> 2 li^ii: to, p c b </>eiw# x. h arm 

[0 0 2 0] 

H5 n:^Lfc«W liHEVrefHTO. 71VtO. 6 4V£ffl 
i/^v^^; 2o<7)LSn:Mt'?.lr|SEVre f ^, ^Jx.lf0. 6 4VC 
i"£t, 1. 5VI<7)LSIt(iIf^v^\ 1. 2V^LSItl±I$t 
J±V r e f fimT-f2>Ztxm5 4 K^rTi 9 &f&#£$*t&o 
[0 0 2 1 ] 

1-fcfr*>, fiffWi^i^l. t § l± 0 . 71 VO*mmi±V r e f i>m$i 
£ ^tCJt^TA^HI^ (Receiver) M(&"t & A^M^^T 

^tll±0. 7 1 V<DMmmi±V r e f t § i 0 ^ 

<Dtztb, \t)Mt&X 9 4 < >n^ra- (Timing skew) ^4t4o 
[0 0 2 2] 

^m#OSl*>_li^l9B#Pfl t RMiT^HI t F^Wti2 5 0 p s HJg 
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^^5>^^ra-fi3 3psi^-?>o -<7)ffi> 1. 6Gbp sll 
-^-OEye window (Bit time)= 6 2 5 p s KHLX 5. 2 %tc^g^ L, 
&v>fit£&& 0 ^etc, »?HmEEV r e f iMSTfir^ - tX±M*4 3 

[0 0 2 3] 

A (7) n ^ h ^±#1" £ fnlM^* £ o 
[0 0 2 4] 

^m«BE^»«i±vTT^2fi«-e^)^n^^^>b^T\ mmtzms 

1-^>*mSEEVr e f ^«mi± V T T £ v^-ftL^-^tcp^i-^ t , _hfSEI 5 
1 t mU<Dr$m&§£*k-f £ o 
[0 0 2 5] 

3--*wm-?z> t^KaT. ^(DiL^nuLtzm^^y^T-A^m-t^^t 

[0 0 2 6] 

mmzmtk'r&tzxxo^m 

&o-0<!;^ K 9 >f ^fiPush-pul IS £ I, fJJ i±CTT (Center Tapped Te 
rmination)«<h1-^o £ 7^ > t: - y >X^-C9/.:&M^ |«R t e r 
m £ O #14 y tf - ^ > * Z 0 K ^ t> fc , ^©Hit j£ <7) *6 H 

K?>f ;x&#lR onliRon^ZO tt^ c 
[0 0 2 7] 
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fg^gtS Rterm^ZOtt^o 
[0 0 2 81 

JEVr e f (DM*— ^£-£&o Mt L < ti> ^<7)^£0. 2 5 (V 1+V2) <h 
L, iitEVrefMLI<n o VI, V 2 f±¥S#£*|aII& 

tc^-f h mnms± vddqt^^ q 

[0 0 2 9] 
[0 0 3 0] 

^mii^tSftOLI,^, Signal integrity^li*^. fei^O'J 
^->Kv;t^tti^Reference^M^*#*m[lI^gT*®co^^mfi (GND p 
lane) t-fho ±IBfej&M-f±, Single-endedff ^(O^ta h-f\ Differen 

tiaHS-^^^Sffl-e^^o Different ialM^£fE^&R#Kf± % M^^Mf #^0D 
D mode^ > kf- 2 f&0&^i&t?f&^Bridgel?-aS -t-tL(»i*«fiE V r e 

[0 0 3 1 ] 

K^-T/^iPush-pullMi: U flflliV T T»» £1" &o V T TO-fififiM-^-S- 
I1EVDDQ (f&VDDQ) 01/2if^ 0 £*Ui, ^£&ma5nSJEET?i&f£ 

1- a ^##4MXinRigtt x. r , © v d d q -ci&ffc-r * ^##*fIHI£&^g |WJ 

[0 0 3 2] 

Sfc, ^ >tf-^>^^<7)fc46^, «iiR t e rmHSMU®0#tt-f 
>kf-^>* Z 0 K 0 
[0 0 3 3] 
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EVref <0{fi£-|fc£-tt-£o MS L < ti> 0. 5V2tU 

Vref^Lid^o V 2 (i±l£jg:VDDQ-e*-i)o 

[0 0 3 4] 

[0 0 3 5] 

£fz, ^^tii^Ixft^ Ll>£, Signal integrityC9|l*> 'J 
^->TO^rLtL^Reference*M^S^f*[llii&^eT-*ao^mji (GND p 
lane) ti~^> 0 ±fEfe^f Single-ended^^^ h"f, Differen 

tiaim^-^^iSffl-e^^o DifferentiaHf-^^fe^-r^Bf My3 <^f "^£0D 
D mode^f > tf- 2 fg^^fiT^Bridgei&SS 1-*U«*£«J± V r e 
f 7W5?fc&&o 
[0 0 3 6] 

^^if^y^fAtt, & l <DmMmj±X$M^ir^m 1 

drub £ * m3c<^#tt'f > tr - r > * * ^fs^*m t , 

fulfill 1 0#ii#:*«[lIS&^g^n f tljfE^2 ^#2g#*«HI^e^^tL^tL 
Push-pul K 9 4 t „ 
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[0 0 3 7] 

i^t\ t>rf£^ i <7)m^mj±£ v i , mum 2 ommmK^v 2 , iuis^mm 

EiVrefiLfcii, 

V r e f = 0. 25 (V1+V2) 

2 «titf iv^i 3 (omn^wm 4 o^tit , 
ttriE^ i v>m%%k tm2 ^o^Buifis 3 <Dmm%k t^4<Di& 

10 0 3 8] 
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2 (D^mfcMmmffigtwm x-m^ * m^m-t z>tz& ^m^m* ^ta^ot 

mum^^xu^i^m^m^mm^ i <D¥mi$mn®zmw:tmmm2 <n* 
mvfmm&mwm * mm-t mm^m^ > ^ - y y * tzmmm t , 

Push-pul lf#J&<7> F '7 4 si t . 

fulfill 1 <7)#*fr*ff 01^^S^t/milE^2 O^jgflr^IHI^M^'e^^a 

muz, mum 2 <ommm.j±(o i/2(7)ie«i)±t lt^*^*^ ^fit 

tzUi"-s?tZ#L, 

mum 1 o#s#*»iHiK«flix 0^12*2 mmmm^ttirti 

«TSB» 2 OtlSBE £ V 2 , fiffE£i(MBE£ V r e f <h Lfc t £ . 
Vref = 0. 5V2 

[0 0 3 9] 

mvfmm® $&mw r$ * mmt %> m^otm 4 > tr - y > * * m x. fe^«u» t , 

Push-pul lf#J&<7) Vy^s^t, 

mum 1 (D^m^mmmmmmwmmm 2 <D*mti&m®&mw;#*:fL?ti 
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tu, mmm i o#-*#*»iHi»Mui3v>-ci±t(rgaK5 2 o*««eeo 1 / 2 

1f -tSiH^ ? V TT»»$^l/y-At*|fL, 

HUfBll 1 Oillff £ V K miEU 2 OlStffi * V 2 , HUlfiS^mffi * V r 
e f £ Ltzt 
Vref = 0. 25 (V1+V2) 

[0 0 4 0] 

agsjE-t 19 4>fg:v^2 <Dmmm}±x~W)i / Ff2>m2 (D^mfcmmm&mwmxm-^ 
Ursa* 1 (D^m^mum^mmRV'mmm2<D^m^mmm^mm^rL^fL 

Push-pul \%1&<D Vy^^t, 

nmm 1 o#a»#**iiij»wxy p t(r8B»2 o###*«®£&^g^-?-tL^a 

fit*.*, huIBII 1 OiM*#£ttIII&^SKi3^T tiffin 2 om^mffioo 1/2 

mm 1 <7>«^mi±o 1 /2<7>w£&tmw£t Lxms^nz, i&mmmtm 



tbliE# 2004-3025982 



2003-101741 



^-v: 23/ 



14^ y tf - ^ > * fc3§£ L v^3S««ttc «t 0 If-^fiiWV T T&SS $ iitz v -> - 

fries i o3M*#£*@&«;Rtm3a* 2 o^#N^«@i&£atK**L-€**i 

[0 0 4 1 ] 

i^(±, s 1 omaK*ffi-?»te-r*s 1 fries 1 

«TSB«-^«:3si^iPi^^iprig^«rgB» 1 <a#^#&«0i§3£efc fries 2 

fries 1 (D^mm&mm&mwiRvtmnm 2 <n*mmknm9&mm**ti* f ti 
mtz, fries 1 (D^mftmmmmmw^&^xitmzM 1 o*«i*£E* i tt#&$ 
*u fries 2 o^#^«@Kii«»wi3v^-ct±flirSBlfiE2o*iB«ffi7&»ttl&$^* 

Push-pul lfltJ&O VyJ^t, 

fries 1 o^^^m^m^^fries 2 <D^mwmmm%im tj tft-n 
fries 1 <o«jg*ffio 1 /2 <DW£#*m'*&.t Lxm&zti, mam. 
^frfe#tt-^ y^-yyxitzmL^mmmx f)if$wvTTM?n 

fries 1 (D^mibmmBmuRtfmun 2 <D¥mmm®&mmzzti**ti 

z> x 9 Kfrwe K9 ^ >«&tfTO5£s*Lfcflij£-c* 19 , 
fries 1 (oiiie^v 1 „ frie^mffi^v ref iuti, 

Vref = 0. 5V1 
[0 0 4 2] 

s fct±, s 1 oii-tEtiftt^i 1 o^*#^*iHitt$iit t fries 1 <*>« 

ffiIE#2 004-3025982 
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mum^^xu^i^m^mm^mum 1 oo^m^mmm^mmt mum2 <d%- 
mum i <o*&mmm&mwjkxm&i&2 <D¥-2gfaMm®&mwti tj ttim 

tfmk. -2). Open drainMc?) W > 

nrx.*, mum i o^^mms&^g^^v^r (±mriB&2 (diiie«i 
j±t Lxmszti, mum 2 (D^mfemmffimu^&^x itmum i otn 

»l Cif) M-t^M V T T $ ft W v - / £ M L , 

& <fc 9 nfrie ^ ^<t>^ >stfo&*ts:5e £ Ktzm$Lx& h 0 

[0 0 4 3] 

i tut, m i <7>m«WE-?»ffc-r&& i o^^am^M^Hfrie^ i *>m 
««BE«t o us^n 2 <DmwMi±x*fm'tz>m 2 <D*%mmm&mm-em^r 

mtzm 1 <7)#*fr*«ni^es:TOfEs 2 o^fl^i*@ttsii**^*L-pix 

ix.^, Open dr a initio K7^f^t, 

m?t2>, mum 1 <D^m^mm^mm^^xitmum2commmj±mmm 
f±t LT«^a, mum 2 (D^m-fcMmm&gtw^&^rumun 1 

mum 1 (D^mtemmmffimwRxfmum 2 <D*m&m®&mmz*tL'?ti 
m&z ti& mum^ corns.* mfc-tz tzt><o l # mum 

9 k m u yjjw* yrnxm^Tz z titzmj£r~$>z 0 
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[0 0 4 4] 

frism 1 <D^mwmm^mm.wmum2 <D*mftMm®&mm>**ti*'ti 

fix. -5). Open drairvfiJ&tD K9-0*£:, 

be i LT^^tt. frteH2 (D^^nm^mw^^xiim^ 1 os^t 

[0 0 4 5] 

J±£V reft Lfci: 

Vref = (V 1 + V 2 ) /3 

mum 1 om««Efc— l 0«gu»t, 

mum i o«fit»oiifc3» t — 3sw*g^ $ ti, m^mmmu Kwrnznz, j& 
mum 2 otstE t -3ga s e^ $ n& # 3 <Dm%%k t , 
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s:«j&*«riE* 1 <^tmm<7) 2 fe<vm 2 ©esss t > 
irian 2 ©hue t —mm®, $ m 3 oagtftsf t . 

lutein 1 owti 2 ojgetif Rxmum 3 ofistif t ^ a 
m%$* tmL^w,5 <Dfflfc&Rxm 6 (Dimity t . 

[0 0 4 6] 

*#ll«lal»^itWSr»ai--5^O0DD mode#14^ > kf- £#x. Ttfc^t 
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mm 2 0 0 3 - 1 0 1 7 4 1 ^- v : 27/ 

Push-pul lfl|J&tf> K^^fAt, 

fx.^, igtftH IE0DD mode# t£ >fVkf-^>^^L^ I? fr IE 

Dif ferentiaHf -^TruelS^ t Barfs ft, te^$MJSj&*Bri<tee»SI $ 

[0 0 4 7] 

frie^ i o^mw-mmmwmwwmum 2 <^*#ii*f iiii&^g^ft^ft 
mum 1 <7)^*#*»ni^s^*3^T(±Hirfd^ 1 om^mj±«#t£ 
ti. mum 2 <7)*mfeMmmffimm^&\;*xiiMum 2 ©i?id±«^ ft& 

Push-pul tfUl&<D Vy^i^t, 

mum 1 (D^mfemm&mw.Jkzfmum 2 (D^mfemmmmw^^ttrti 
m m^mx^muwn.4 >\z-y>*t —wc Ltv^tia, mum 1 

am«EE^HUlB^ 1 <7)111E© 1 / 2 OfitJ::^ L < & 19 > Buia^ 2 
< & -5> <£ 9 tCHtrfS K 5 >f ^aiet^Sfe^ tt. 

i / 2 oiisic^ l < * o > HiriE* 2 (D^mfamnm&mm^mszti&mtmm 
mmtmum 2 ommm^ 1 / 2 <om^m l < & £ * 3 k mriE^jm^is^ 

[0 0 4 8] 
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[0 0 4 91 

HtfK3 oJ^_h<7)^#^«|lI^gc7)9 *>> < t & 1 o(±Push-pulllf^: 
[0 0 5 0] 
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ffiT?*****EE36* 1 ii^Tt: & & J; ? ^ Buffi K 7 -Y ^Otf $ *i 

10 0 5 1] 

mU3 O&±o¥##£*0K*g«O7 ^ < & 1 o(iPush-pull1f*j£ 

<7) F^-Y^T&i^ 

[0 0 5 2] 

S&f^-f & ^*^*ft0S&^e ffl "CD i f f erent i aHf ^ £ * # OflTHX3£ 
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HuISDi f f erent iaMf -Sr^i^ff $ *i* ^#ft£U*|gI%&fi > J&#Lffiri*iiirf Sfc 
^S&OODD modeiTftt-f > tf- ^ K$ L^i&aaH&ffifc <fc <9 iiu ^Differential 

[0 0 5 3] 
[0 0 5 4] 



mutant**) , #«#*«[i]s&^e^«i-^)SMmEtoa«coiijn^i^ih 

[0 0 5 5] 

•f&tztb^ Signal integrity J: < m^ZfcmtZ Z ttfl? § £0 ##2»f£ 
4M* HI -effl v > & S^*EE <^1it £ R— K f £ *6 „ mM<Offl& £ &iJ$X # , 

A^IUI^gp-e^Timing skew£/h£ < T§ £ 0 
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[0 0 5 6] 
[0 0 5 7] 

£ £ , D i f f erent i a 1 m^r i fcm TZmK ffl HBr i dge&SS 4: ffl v> & t , 

maws k ft&tztb^ mmwj± km-t & fl£*<*> x -? & sat^s? t * & » 

[0 0 5 8] 

[HRJO^COff^] 

[0 0 5 9] 
[0 0 6 0] 

HI 1 K^-tX 9 m 1 ^^Off^^js-^^v^T-Afi, 1. 5V^ 
(LSI) ltl. 2 V^O^M«0^I (LSI) 2 
^Ms>II^KT*ab*^^^3T*e«^$^«^-e**o 1. 5V|»L 
Slllt K9-f^ (D) 4. W>-/s~ (R) 5, CTTj&#£^j£-t-*«#L*3 

8 a, 8 b, WTsj yf 1 0 a. 1 0 b^tt^ti^So 1. 2V|<?)L 
SI2(i, K7^A (D) 6. I^v-^ (R) 7. 'C T T#£#£JBj£1-&«#l» 

9 a, 9b> Mx^fyf 11a, llb^«^^„ i/:, 
Mf^y^fAfli, 1. 5 V^L S I 1 t 1 . 2V^<7)LS I 2ti: 

-eft-etL&iioa^fcKEv r e f &tt#&K-t& 0 

[0 0 6 1 ] 

iOJ^fcAUfifciS^-C, 1. 5 V|<DL S I 1 frb 1 . 2V^LSI2^ 
m^r*MmiT2>i%&i±, 1. 2 VIOL S I 2© K7^M6 W^M^f >t 4 
-^V* (High impedance) ^C^L> 1. 5V^OLSI l^^;f 1 
0a, 1 0 b Z^ti^tlOF FlZ-f&o 1. 2 V^O L S I 2 1 . 5 

V^WLS I lNIf ^Mt^t^ii, 1. 5 V^OL S I 1 <D V?s(/*4<D 
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y^-yy^vtw-^txTzL, 1. 2vi«LSi2^^7f 1 1 

a, 1 1 b Z^rti^ftiOF Fi:t^>o tit, 1. 2V^OLSI2*^>l. 5 
V^60 L S I 1 ^S-^-^^f ^ § ^#BS.1-^*mmi± V r e f 1 t , 1 . 5 
VyfcOL SI H^l. 2 VIOL S I 2Mf-^^^f1"a <b § K#HB-t&3£ig 
mi±V r e f 2 ££-?££-£& 0 ^WlCfiV r e f l=Vr e f 2 = 0. 25 
(V1+V2) KWcfc-tZx, V 1 li, 2oOL'sii:iin^l!ltE 

VDDQ<^H, ^v^lilEVDDQ (HI T?(i 1 . 5 V) T*ab 0 , V2 
(ijgiv^om^mEVDDQ (Hl-Clil. 2 V) -C&& 0 Lfc^oT, S*S 
EVref l=Vref 2 = 0. 6 7 5 V<h&& 0 
[0 0 6 2] 

Z(DmmWl±V refli, LSI (Dititlis^O^j U^OURlfu *y 

\t*x$ti-zt.i>nri&-c$>t)> 1. sv^^ls i i^f>Hft^ffo^^w^ 

;l/£V0H2, if^n-)l//<HV0L 2 tUfcl, ^mmi±V r e f 2 = 
0. 5 (VOH2+VOL2) X '*> 0 , 1. 2 V^O L S I 2 6£Mf t&iE^ 
<7)/\j l/^V^VOH 1. ff^)n^l,^jV^VOL 1 £ L£fc ^t*/±V 
ref 1=0. 5 (V0H1+V0L1) Tr&& 0 -<7>£9 t~&?«J±V r e f 
*Wt&tZZb"C SiliffiVDDQ(i2m i$lEV r e f liliM 
r e f 
[0 0 6 3] 

m 1 -C(iSingle-endedjf-^^^«-t^,fS«O^^Lrv^^\ Differ 

Barter Hf±Bridge&SSK LtU^o 
[0 0 6 4] 

[0 0 6 5] 

^J&^lJ^^^^-tllllE&EI-e^^o 13 2 (a) l±l. 5 V^OL S I 1 frh 1 . 
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2 VIOL S I 2MS-^^^Si-^>^<7)^fiffillS&^^L, HI 2 (b) (i 1 . 2 

viols i 2frhi. 5 viols i iMf^-^7imi-^i#^-o^ms&^^ 

[0 0 6 6] 

0Ntii:*-i)^^ >^c7)t£tJLfii±ffitn:^8 a, 8 b. 9 a, 9 b Ofg^tfjT 
[0 0 6 7] 

tfc, m^-^ilj§-r^>Driver(iPush-pullSic$tt7t pMO S f7>y^^I 
^nMOS \ ft, i^mmx^hW^^^T, 3 0#t£-Y > tf 

-f>^Z 0(±4 OflfMo ft^£^lf1~£Receiver(iC TT*l-^£nT^£ 

o 

[0 0 6 8] 

^nufefijoffl-^fs^v^^Afi, i. 5 viol s i i frhm^^mt-fz 

0 a fcSSb&t£o »SMS#i<Z>|6l±«#i;Sf 9aHb O^Mt^ L < , 4 0fiC 
[0 0 6 9] 

Ztz, K7^^«t^nMOS h 7 > V* 9 O* >1&&L$:WJjfcl^X 3 O 

*>&$Li 2 5. 4 5ClK&fet& 0 i^^W^ VOH2 = l. 15V 
„ VOL2 = 0. 2 V£fc*K ^SMEffiV r e f 2 = 0. 6 7 5 Vi^^ 0 -O 
*m*i±V r e f 2 tc^-T^M^ffiffiA (i 0 . 4 7 5 V t ft 

[0 0 7 0] 

-TV, 1. 2 V|OL S I 2frbm-%*mm-$-2>Wi&, «^«ffllOCTT» 
»£3&J&-t*£#L»8 a #^8 bOffi£ 2 Z 0 = 8 0flC^fa o «*£^0 



mtiE#2 004-3025982 
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y \z - y y 7 ifm. ^ $ fi h o 

[0 0 7 1 ] 

tfz, K7^f/^iIt^pM0S Y ? y y * 9 <D* ymttWiH^^ 2> (?) 
y tf- r >^ J^T^H, 0!U (f 2 o a Kgfcjg U n MO S h 7 > * o 
t>ffi?:2 6. 6 7ni:K€t4o iOi^:tSt, VOHl = l. 05V 
„ VOL1=0. 3 V t&t), I$t)±V ref 1 = 0. 675 V X»$>&tztt>± 
EV r e f 2<Dmi~-WcT2>o ttz, mmM1±V r e f K*J"t & fll^fgffi A it 
0. 3 7 5Vt^*f;*!), te^«»lil£35#KfllflH-* - t § & 0 
[0 0 7 2] 

4 fc, ^frlqj/** 3 ±^ : Mti^>m^<0 U * - V «SKOjgtt (Reference) 1 
. 5 V^(OL SUM. 2 Vfc<DL S I 2 <h (GND) 
t -f 'J > h Kft H & & o ft V D D Q £ Reference 1" 

&*§£\ 1 . 5 Vfit 1 . 2 vmiRi: ^-ett-rtLReferencet Ltfflv^M 

(Reference) (i^^mfi (GND) T~$>2> Z. tOflfrt L^o 
[0 0 7 3] 

^CDct^c, CTT^^^FOPush-pull K7^f ^*£fflv\ fcS£*ftftO#te>f 
> fc? - ^ y 7 Z 0 fc*t L T „ #^S^L<7)iS> #K7^^"Ot> *£#L<7)fli £ ±fS 

9 KtitfetZZt-C^ Signal integrity J: < M^iS^fC # & Q 
*l±VDDQ(i2fl^, lilffV r e f it 1 0 Sfcfc, S$1EV 

refH. 25 (V1+V2) KBiSg LTV* ft!Hmj±V ref £^ 

refold 1S1SVDDQO 1 /2 Olfi^^ < ffLTV^fcv^TN # 
K7>f^pMOS h7>y7;^S^nMOS KV^f >-V-X 

fQKftfr&nfiL&WtiaZil. pMOS h7>y^^MnMOS h9>^^Sr 

36*55 * £ ft * 0 K m v > T U M t * £ o 
[0 0 7 4] 

tb!E# 2004-3025982 
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1 . 5 V|WL SUM. 2 V^L S I 2 <Dj£.&*t t Ltft DR A 
M ^Buffer. Buffer £ Chipset. D R AM tChipset^ s #x. ^*t^> 0 £tz, 1. 
5 V^COL S I 1 t 1. 2 V^LS I 2tliDI MM (Dual In-line Memory Mo 
dule) ^PCBi:S«$iiTV»t4i<, -^<7)L S I**D IMMi:flf«$*i, 
TOLS I CB^vf-^ - KKj£«S*LT U(, &*ir£-^#x. h 
Kho £tz, BI2"C*i, jfeSHcffln&ffiffiSf LT, L S I l*UCHEe£*i£Qn D 
ie Termination*^ Lrv>*75 ? , «ffi<0}&tjL§?{± L S I Kfl.ft»t $ tiT v>T 
^ctv^ 0 0 2 Tii^lSl^U 5rfflv»t L S I LSrPoint to Point "C 

»«"t&«fiR«:^L-CV>&7&*, fS^mS&^3i4 1 ^«m^L S I *«Sf«$tL^Fly- 
by(ab*VM±, Daisy chaint nW mi/^Oj&^K&gfc 

[0 0 7 5] 

El 3 (±1112 ^Lfj#^^v^xA-efflv^^mmi±*l&^-r^IlIKO— fll 
j£0O£^i-|e|g&g|-e£>*o 
[0 0 7 6] 

11 3 t'7F-t@S&f±S^mi±V ref at, V r e f = 0 . 25 (V1+V2 
) fc&Jfc-t&Ell&'CabfK EI 3 (a) im DlfiO 4 oog^R *fflv>T*iH* 
JEV r e f £3&£S-£*0!U EI 3 (b) fill C1I<Z> 6 o<z>&ffig£R fcffl^T&g 
«J±V r e f £H££-£&#fl-e&&o #«t?R(±> *<T>tiL<T»^ y #«|nlfc «fc 
otfv^MI>-i^i"e$)l»o r<?) J: a ^ffif ^Mt«lEV r e f O 

[0 0 7 7] 

EI 4 i:0 2 jc^bfe* 1 mnM<vm^te&i'XT&Z~mtL?z®$&Z7Flr 0 
[0 0 7 8] 

0 4 (a) lil^tffiV D D Q = V 1 L S I 1 ^^lltffi V D D Q = V 

2^<7>l s 1 2^m-^^Mmir^^<o^mm^^^L, eu (b) i±v2^o 
lsi 2*^v hols i i ^m^*mt-f z>Ws y k<vmmm%&*7^Lx^z> o 

[0 0 7 9] 
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, o f f^o^ >r y m^mmcosu 4 > tr - ^ ^^jsiKtsse $ *i£ k 

[0 0 8 0] 

i £ , 4- 36M-t SK7>f ^JiPush-pul mm ?tif:pMOSh7>y^^ 

kf-^XfiZ O-C^^o ^?:^i-^Receiver{iCTT^$tt-Cv^ 0 
[0 0 8 11 

if\ Vl^OLSI l^&fc-^&aHrt**^ «-^$«fflOCTT»ai* 
^Jj£-f &i&tfrgS9 a&^9 b<Di*2 Z 0i:^t^ o ^^^ffifi«t?9 
a t 9 b<7)»M^^Lv^c46, ^73f«]^^3 <h 4 > fcf - ^ tL^> 0 
[0 0 8 2] 

i/r, K?>f '*Zmj&-$-2> nMO S f7>v^^4 b >fflfc*'$UJft'iX 
3<0#t^ ^e-y>^^T^ iit-(±ROt:|^gL, SftEV r e f = 
0. 2 5 (V1+V2) ti^J:^:pM0Sh7>y^^4aOtVj£fi:S:R 
in^f£7El-£o RKi, 

R1=Z0(V2 • Z0-V1 • R-Vl • Z0)/(V2 • R-Vl • Z0-V1 • R) 

[0 0 8 3] 

temm^V^J l/^;l/VOH 2, DH/WVOL2li, 
V0H2=(V1-0.5V2)Z0/(R1+Z0) + 0.5V2 
V0L2=0.5V2 • R/(Z0+R) 

[0 0 8 4] 

-77, V2^<OLSI 2^e>fi^*Mt4*^ «*£4iffl<&CTT»S||* 
J£j£1-&3£ifrS8 aW8 b<?>fii£i:fEt|WM$K2 Z 0^f^-r^> o £S-$Si»L<£> 
tt(i^tn:^8 a <h 8 b 0#3RHfi£*SF L^tzft, IBtfjlfts** 3 t-f 
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[0 0 8 5] 

ttz, VyJ^Zmfc-fZ pMO S h^>v*? 6 z 
3<DmH >^-r>*}£T<7>m, c\Z\XHR3 aKt^L, Vref=0. 2 
5 (V1+V2) t X 1 iZ nMO S h 5 * 6 b >3&tjL* R 2 fl|: 

f^-r-So iOt^ R2(i, 

R2=Z0(V1 • Z0+V2 • R3-V2 • Z0)/(V1 • R3+V2 • Z0-V2 • R3) 

[0 0 8 6] 

ttz. fcmm-^O^J l/^VOH 1 , n^P^VOL 1 fi, 
V0H1=(V2-0.5V1)Z0/(R3+Z0) + 0.5V1 
V0L1=0.5V1 • R2/(Z0+R2) 

[0 0 8 7] 

i fc, m^ria]^^ 3 _t£i/t*L&^0 ^WtH<nm& (Reference) V 

1 ^60 LSI 1 <h V 2 yfco L S I 2 <h K&$i&&ttL«&: (GND) & h7°'J > 
h*«^t|-Wi:iao &i3, tilSVDDQ £ Reference t-fZ>Ws&, 
V 1 tghV 2 Sr-e^-TtLReferencei: LTiv^W*^f:*, BE*! 

Lfztf^X, MJi&l^X 3 Zmti&m^W ^->mS£Ojg^ (Reference) (±g? 

HiimfS: (gnd) -c&&- £ *«jfft Lv> 0 i<7>*(±, &T(Dm'ei>fflmr«$>2><7)~c 

[0 0 8 8] 

i(7)j;9i:, CTT£«£#oPush-pull K5>f^*fflv>, fe^l^<7)#tt-f 

9 HtSlje-t-Sifc-e^ Signal integrity <t < If -^^fe^T* £ ttz, -MM 
«EVDDQ(i2M l*lEVre f it 1 tr<, SfcK, *mmi±V 

r e f £ 0. 25 (V1+V2) fc&Se Uv^ OTr, *mmi±V r e f 
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W ^5£5^^mii £ fi, p M 0 S f7>y^^MnMOS h7>y^H 
[0 0 8 9] 

11 5 (i, EI 1 ^TFL/cil 1 iffEl->^rA^2 
IIJ&fUOM^7^-ril]8SEI-e$)^ 0 115 (a) (±1. 5V^LSI 1t> 

t>i. 2 v^ol s 1 2^m j $zmmirz>m&<omm®&*7F:L, 112 (b) t± 

1. 2 V^cOL S I 2i)-h 1 . 5 V.^OL S I -^£^f £*§£-<7)l§Mffi[aI 

[0 0 9 0] 

ON^S^ab^^-f y ^-comXmitt&tii^S a , 8 b. 9 a, 9b<DM^frX 
[0 0 9 1 ] 

jf-^-^^mi-^DrivertiPush-pull^^ti^pMO S hyyy^^S 
JfnMOS h7>y^^ -CfltJS $ *U fcmmx*&Z>WJi$\^7 3 ?)#t£ ^ > fcf 
-/>XZ0(i4 0fltl)i„ {f-^-^^f-r^ReceiverfiCTT^^ttTv^ 

o 

[0 0 9 2] 

^2*M^UO>ff-i-feii>'^xA(i, 1. 5 V^OL S I 1 frhm J *lr*7&mir2> 
Wi^, K7^^'^i^t^pMOS h7>y^^4 a O^vJ&^l&^iiMO S h 
7>v*? 4 b<^*>-^£^y7ft^ 3 <0#14^ >k?-^>;UC^fc>-tf:T^*L 

[0 0 9 3] 

O 2 te^-t^il. 0flx(i' 1 2 0 fi IC|St£ U JStfoS 9 b ^tft* 1 0 8 n Kt&fet 
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ho Z\<D£ -) I<zmfc-f2> VOH 2 = 1 . 115V, VOL2 = 0. 235V 

t%*)* mmm&v ref 2 = 0. 6 7 5 vt^o mmmizv r e 

[0 0 9 4] 

1. 2 VIOL S I 2 7>Mf^££Hrt£*§'£\ K7^^itnp 
MO S h 7 >VX 9 6 a ©^^ffiS^nMO Sh7>yX^6b (D^^WtK^ 

[0 0 9 5] 

O 2 f&JfcJL±0-(i. Wx.if 1 2 Ofitcf&^U 3S#tf?8 aOfH 1 OaiCf^-T 
*o Z\<D£ i \z®fctZt* VOH 1 = 1 . 029 V. VOL1 = 0. 321 V 
mmW.l±.V ref 1=0. 6 7 5Vi:^^o Z\(DW}&, mmWl±V r e 
f 2K*tt£«-3-««Hj|Af±0. 3 5 4 Vt4*fc*, fi-^®«ffi*^»wfl|iS 

[0 0 9 6] 

^Oi^^ C TT«£#oPush-pull K7>f/^iv\ fs^S&^#tt-T 
<7)<t 9 KWLfclT&ZbX*, Signal integrity^: < flre«H£j&*C§ &<> m?J^ 

mi±vDDQ(±2 3fi^. iitffv r e f t± i mmxmts 0 s<b£, smmEtv 

refH. 2 5 (V 1 + V 2) CtgLTv^<7)t\ I$1EV r e f ^ 

re f 1HEVDDQO 1 / 2 <7Mii7>£>7c£ < 1**lTV*fcv»0-e, £ 

Ky^f^pMOS h7>yX^MnMOS KV-f >-V-* 

15 fc^Efl-fc WffcsWePilD $ ft. p MO S b 7 >y^ ^MnMO S b 7 >y^ ^ 

mmm \zmt z*tz>z.t imt&-e*> *> > Attics ia«t? § & 0 

[0 0 9 7] 

tllliE# 2004-3025982 



#M 2 0 0 3 - 1 0 1 7 4 1 ^- v I 40/ 

EI 6 iz m 5 \zm L fcflS 2 HJfeWOM-^fe^l v * T A £ — Jfeffc L tz W £ *vto 
[0 0 9 8] 

IH 6 (a) (iliitJ±VDDQ = Vl^(7)LS I 1 ^^liifibVDDQ = V 
2,^L S I 2^f-t^7imi--5>^<7)^iffiia^^^L, [116 (b) liV2^ 
LS I 2^^)V 1 %(T> LSI 1 Mf^£^ffi1-&^<^«i&£^LT^;z> 0 
[0 0 9 9] 

£ ^StJt^Oflt TlBfc L T * o 
[0 1 0 0] 

£ , * *K5>f ^(iPush-pul mm £ titz p MO S 
MnMOSf7>^^ TfllJ^ £ *U fe^«lK-C** ^ft^* 3 > 
t?-^>^(±Z 0t?3>& 0 jf^-^^S1-^)Receiver(iC TT^^tLTV^ 0 
[0101] 

£t\ VlI^LSI H^if^Iini^ K7^fA«f^pM0 
S YyyVT,? 4 aWt«M'nMOS h7>v^^4 bO^^^tnl*^ 

o 

[0102] 

<7)2^±(Di, «T £TttRnWK5eU SilEVre f = 0. 2 5 (V 1 + 
V2) d K®fi£§9 bOft^R 2 nCS£t^o <ro<!;i. R2li, 

R2=R • Z0(V1+V2)/(V1 • R+3V2 • Z0-V1 • Z0-V2 • R) 

[0 10 3] 

tfz, iSMf^^l/^l/VOH2, D-)l/^;uV0L2(i, 
V0H2=(R • R2 • V1+R2 • ZO • V2)/.(Z0 • R+R • R2+R2 • ZO) 
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V0L2=R2 • Z0 • V2/(Z0 • R2+R • R2+R • Z0) 
[0 10 4] 

— V 2&<DL S I 2frbm j 5*Mm-f2>Wi&, K7^/^iit^pMO 
Sh7>^^6a O^- /fM^'nMO Sh7>^^6b >Wfc*W3l 
fp]/s^ 3 <7)#14^ >^°-^>\X^^t>-^T-etL^tLZ 0 Kl|£7£-r£o ^<Dtz*b^ 

o 

[0 10 5] 

<7) 2 ^±<7>lB N --tr-fiR 3 nJClSjeU Iil)±Vref-0. 2 5 (V 1 
+ V2) £^ K}£#if* 8 a^^t^R 1 mc|£;e1-£o :<7)tl, Rlli, 

R1=R3 • Z0(3V1-V2)/(V1 • R3+V1 • Z0-V2 • R3+V2 • Z0) 

[0 10 6] 

tfz, fc^f-S§-<7VW WVOH 1 , n^l/^^VOL 1 (i, 
V0H1=(R3 • Rl • V2+R3 • Z0 • VI) /(Z0 • R1+R3 • R1+R3 • Z0) 
V0L1=R3 • Z0 • VI/ (Z0 • R1+R3 • R1+R3 • Z0) 

[0 10 7] 

Z<D£ CTT^£*#op us h-pull V?4^*m^\ fe^S&^#t4^ 

CD J: ^ tClS^-T^Clt-e. Signal integrity =t < m^ife^ % 2>o ttz, MM 
mJ±VDDQlZ2m.m, i*IffVr e f it 1 mM~Z'ffits- o lilEV 
refH. 25 (V1+V2) ^15^ LT ^4 XMJEV r e f 

refW, ISlffVDDQ^ 1 /2 <DilLfrbjz& < T*VTV*£v><7)-C. 
K7^AOpMOS h7>v^^M'nMOS Kl/>f >-V — A 
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[0 10 8] 

Hifefilo«^:^^1 _ iiii^iii"e*)^o H7 (a) t±i. sv^lsi i ^ 

P>1. 2 V^OLS I 2^ff ^Mt^f^fW^^L> IH 7 (b) \t 

i. 2vi©Lsi2^f)i. 5 viol s i i ^m^r^^ir hm^<ommu 

[0 10 9] 

Omkm^&ZXj y7<D&fflM.&1&ffi&8 a. 8 b, 9 a. 9 b <T> ffitc-g- 
[0 110] 

tfz, jf-t^^jS-r^DrivertiPush-pull^^^nfcpMOS F7>y^^S 
tfnMOS F7>y^n*fl^, 3 <7)#14-f > b° 

-^y^Z0li4 0fltl)^„ M-f-^^rjfi-^ReceivertiCTTl^^^-CV^ 



[0 111] 

i3Hi^0^t^^y^f All, 1. I 

K7^^Mt-&pMOS h7^^ 4 a^^ySM^nMOS h 
4 bco^->^trL^^(o]y^^ 3©#^ > tr - tc#*?-frr-en 
■?tt4 Ontc^t^e $te1»J£i&^a«*fc&9 a. 9 b<£HiS£-e*i-e 

tL^|o]/N^ 3 <7)#tt-f > kf- r >^(7) 2 fgOlifi. i^tii 80n HfxTti" &o 
- <0»£\ K7>f^O* >i£*L t «^<7)M^«y7[Rl^^ 3 fc>f > tf - ^ > 
^^$tL* 0 IWJ:?i:^t^i:, VOH2 = l. 05V, VOL2 = 0. 
3 0 V t% «K ^HmffiV ref 2 = 0. 6 7 5 V<b&&o SitE 
Vr e f 2t:*tt4^Sfi«AJ±0. 3 7 5Vfcfc&fc#, 
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[0 112] 

> %mm&fc&-r2>m l tfL& 8a, 8b (om&ztL^tLWJifa'** 3 * e 

VOH 1 =0. 975 V, VOL 1=0. 3 7 5 V <t & «9 , Sitffi 
V r e f 1 = 0. 6 7 5 V^^ C I^M, &JMEJEV r e f 1 K*H" 

[0113] 

Z<7)X7l,z, CTT#»^#oPush-pull K^^fcJBv^ fta«ttO#tt'f 

> tf - ^ > * Z 0 L T , ^^jgJftOH, # K 9 >f / *<D * > «#i<Z>ifi * ±IB 
^i^:ttt^-tt\ Signal integrity J: <«#^^-e^^ 0 $Hi^JT' 

&<DT\ #tCSignal integrity^ ? ^tLTV^ 0 ifz. V D D Q \t 2 fflg 

, iitEVre flilliti^tfo SitEVref^O. 2 5 (V 

1+V2) KWlj£L-C^2>(DT\ i$IffVref^«»^c Lfcri* 
oT, ^fAOa^hiftStflS, ^ifimffiV r e f ?Mif t}*\ %3gHE 

EVDDQO l/2W?)^i < T^LTv^v^Ot:\ # K7^f/^pMO S h 
9 > y'X * ^tf n MO S h 7 y VTs * <D K W > - V -X RQ K3fc$3*fr*t£j&*epiD 
pMOSf 7>'^WnMO S h 9 > * Sr^W^td^^-fr* i 

[0 1 14] 

EI 8 Km 7 iZ^Lfzm 3 Il^OiffeiiyXf A *— jHtffcLfc Hli&£^1- 0 
[0 115] 

El 8 (a) (iiSlEVDDQ = Vl^LSI H^II1EVDDQ = V 

2%<dl s 1 2^m^r*$km?2>®&<om&m&*7FL, ms (b) «V2^ 
l s i 2t)^v ii<oL s i i^m^zmm?zm&<v*$mmmz7FLx^z> 0 
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[0 116] 

, OFF *KH ©^>f fll-^-^fll 1IJJ <£> ^ > - ^ y * K WLjE^fctz K 
[0 117] 

[0 118] 

it, v i&<dl s 1 1 frbm-^zmmt&m&s K?^^iist4pMo 

fp]/<* 3 >tf-^>-^H^^-^T^tt^tLZ 0 Kt£5&t*<> 

U ifcM-tZ 9a, 9b^i^f ft<?tiWJjfa'*X 30#14^ > e - v y 

[0 119] 

T&fS^O^J V^iVVOH 2 , n -7 WVOL 2 , RZF&mWl±.V r e f 2 f± 

> 

V0H2=0. 5V1+0. 25V2 
V0L2=0. 25V2 
Vref2=0.25(Vl+V2) 

[0 12 0] 

V2^LSI2^P>f^Iint^ K7^^'«t^pMO 
S h7>^^6 a O:* V&Jfc&tf n MO Sh7>"^^6bOt yffl&CZWJ] 
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* <D 2 i%<Di& 2 Z 0 Kt&^l" & o - K 7 4 * yWrJi t ^mX^ 

[0121] 

-<75 K5 A ^<D*ym%Jkmmj& 8a, 8b <Dm.^%x^fi\f, 

ii^O^^r V 0H1, n V O L 1 > RZfMmW,i± V refill 

> 

V0H1=0. 25V1+0. 5V2 
V0L2=0. 25V1 
Vrefl=0.25(Vl+V2) 

[0 12 2] 

y \£~ yy* z o i:MLt, ^S- -r >*£^<7)'fi^±fi£ 

OJ: 9 ^f^-T^-ii'e, Signal integrity^ < If -^-£f^!|-C # & Q ^H»J"e 

it, &vy4 ;<(D* ymxRvt&bmmffi^m^^tL^tifcmmffit^Lx^ 

%><7)X\ #KSignal integrity^ft^T V>£ 0 ttz, t?ltSVDDQI±2ii 

. mmm.f± v r e f it 1 «j-c^tr 0 $ ^ iz, *-^mj± v ref^o. 25 (v 

1+V2) H^L-rv^(7)-C\ I$IffVrefmc«t^ 0 L/c^ ? 
oT, y^f h ^ja^ ^^o ifc, V r e 

EEVDDQOl/2 coffllfrh^^ < T tLTv^v^-C\ ^F7^AOpMOS h 

pMOS f^^y^^S^nMOS h y > * *%ji&MlizmVe2*t2> £ 
[0 12 3] 

(* 2 (Dmmofm) 

[0 12 4] 

B19 (a) izTF-rtdiz, m2(Dmmomm<Dm^^^^^it, 1. sv 
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&(D*mwmm&mw. (lsd im. 2 v^o^s#*ii[a]^s (l s 
1 ) 2t tfmmm^&zMJjfii^* 3 xw.m&mz *u zbK, 1 . 2 v^o 

^3»#^I0^a (LSI) 2fcl. 2Vf^M#*ti^t (LSI) 

1 6 tm^mmx~$>z>jxii&\^* 1 5xm&mmztitzmj&x&& 0 1 . 5 v 

;fc<DL S I 1 t 1 . 2 V^LS I 2 fcti, 0dx.*fD I MM 1 7 ^tl«c£*i& 0 
[0 12 5] 

09 (b) KTF-tXolz^ l. 5V^LSI KiK7^A (D) 4 JtL> 
1. 2V^LSI2li, 1. 5 V^<7)L S I 1 ^{f^^g-f £ l^v-^7 
, S^CTT^Sr^-f^ffitnCS 8 a, 8bi, 1. 2V^LSI 16^ 

9, M'CTT«^fit-5S^2 0 a. 2 0b 
tZ^-f&mWL-eh&o ttz, 1. 2V^LSI 16li> K^-f^ (D) 18 
Zj=i1rZ>mmx&Z>o 0 9 (b) trti, flUS=SrfBf^tc^^*!>, 1. 2V^WL 
SI2#1. 5 V^COLS I 2V^LSI 16^t)f^fi§t-6 

i^fM<7)*^^L-CV^^ ^LS I (i^tt-rtL^f^^^f^^nr^^ 

[0 12 6] 

&ib\ 1. 2V^LS I 2tLS I 1 6K<i, «1x.lfEI4 9i:^L^O 

iIEVDDQ=l. 5 VO*jS0j*5F L ^»!|-e(i«^mffi V 
DDQ=1. 2 VtC*#«x.T#x.*L{f iv> 0 ^<7)i§^ ^^H^S**^ 
lEVrefOfTOHO. 6Vt^^ 0 
[0 12 7] 

— 3r\ 1. 5 Vrh<D LSI 1 M. 2V^OLSI 12K(i, f l^i^I 

«-^23& V r e f OtfttBUfrfc <> 0. 6 7 5 V<h&& 0 

[0 12 8] 

tmmni±V ref OKSM^@5 2 ^L^*Ofi^y^fA 
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[0 12 9] 

$Iiii<7)«It: i *Ui\ m^Mffi V DDQ^2 mm, SilEV r e f rt* 

r e f fc^K^-C^&o D I MM 1 7 ^ISI" <5> m^Eh 

VDDQ#2ili:4^^\ 1. 2 VlgcOLS U^tll.(OT\ DIMM 
COStl ^ v * 7- A com^/ * fi«t? % h o 
[0 13 0] 
(I3<0»f,|) 

H 1 0 (2^#§0J!O^f^vXf-A<7)|S3 om^^i^^f/n y * 
[0131] 

mio (a) K7f;-?£7^, m2<Dmm<omm(7)m^-mm^^7 u ^it, 1. 5 

V^O###:it»|HlJ»M (LS I) 1M. 2 V^O^^«0Kr^« (L 

si) 2t ^i5^$mT&£^itn^ 3 tESSSt^n, zhiz^ 1 . 5 

0^i#*fJr[p|j&£Eg (LSI) It I. 5 V^<7>^ffc*«0i&£ie (LSI 

) 2 1 t&mmm.&^&zMXfa'<A2 2x~wm&mztitzm]&^&z>o 1. 5 

V^OLS I 1 <h 1 . 5 V^O L S I2 1tli, MxJfD I MM 1 7 (C^ft^ti 
[0 13 2] 

010 (b) tc^i-J: 9 tc, 1 . 5 VIOL S I 1 li, 1 . 5 V|OL S I 2 
\^h\t^^^:\t^hV=y-^2 3, SO i 'CTT|«^I^f^IM2 5 a, 
2 5bh. 1. 2 V^LS I 2^f>if ^ifSI/v-AS, ^CTTf^ 
S^Mtl)K8a> 8b^tt«t*l)o 1. 5Vl<OLS 

I 2 HiK5>fA2 4SrtU 1. 2 V^O L S I 2 (i >f 6 Sr^ff 
T**o Ell 0 (b) -Cli, flfjaSrffi^.^^'t^*. 1. 5 VIOLS I 1**1 
. 5 VIO L S I 2 1 RZf 1 . 2 VlO LSI 1 1 tf><bM ^^fg 1" £*#^0« 
i(7)*^^Lti/^^ ^LS I (i^tL^«^fS]^'ff-^-f55il^Bjfg^«^T* 

[0 13 3] 

ttiiiE#2 004-3025982 
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&ib\ 1. 5 VlOL S I 2 1 t L S I 1 1 fflit, 01 £1*0 4 9 K^Lfctt* 

JC^3l**i*S«ffiV r e f O^ti^t t 0. 7 5 V£&&o 
[0 13 4] 

— 2r\ 1 . 5 VlO LSI 1 M. 2 VlO LSI 1 2 WJIi, mi 

m-5r&mK£*m%mm i m&.V ref OMittSWfc & O. 6 7 5 V ti4„ 
[0 13 5] 

*W©iIi:J:li^ IiSJ±VDDQ^2ii, WffVr e f# 

r e f k^JUwMc-e^&o ^M^tWi. D I MM 1 T^Mt^lItffi 
VDDQ^lfliiK D IMMiWi^g^t-H^^o 

[0136] 
(|4 0H«) 
HI 1 1 (i^0^OM^fS^v^-r A(7)||4 co^M^f^O^^r^i-^n y ^ 

[0 13 7] 

EI 1 1K7F~?£ d IM O^MOff^Ojf^fc^v^xAfi, 1. 5VlO 
^Sfr*«H]^e (LSI) 30il. 2 vmo###:*fI(sIli&^fi (LSI 
) 3 1 <h7H^$m^&&^|o]^ 3 2 TK^M^tt, £ t> \Z 1 . 2 VlO 

^■m^mmmmmm (lsd 3im. 2 vio^ig#:*«ii]j&^g (lsi 

) 5 1 <h^feii*m-e^)^m^[S]/^ 4 1 -«^M£*L^#j&-e&& 0 1. 5 

VIOL S I 3 0 t 1 . 2 V^OL S I 3 1 tit, #!)xJ;FD I MM 5 0 K^ftS 
[0 13 8] 

1 . 5 V^OL S I 3 0 (i, (D) 3 3. 1/y-A (R) 34, VT 

T%m*Ml&^&m%&3 7 , RVXJ y^3 8i^t&Mf&^&&o 1. 2V 
^OLSI3 1li> 1. 5 VIOL S I 3 0 tm^^&^tlr Z>tztb<D 
(D) 3 5, Wv-/s;- ( R ) 36, VTT%m*fcJ&-tZ>mjL ! &3 9. 
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7f40t 1. 2 V|OL S I 5 1 tm^ri^m-r^tzhb^ F7^^' (D) 
4 2, (R) 4 3. VTT^£ffM1-^£t^f 4 6, W7,^ y^-A 

7^tt^«t"*^o 1. 2V|<7)LSI51li> YyJ^ (D) 4 

4, (R) 4 5, VTT|^^ffMnffiSff4 8, &LK^-f;>^4 9 

[0 13 9] 

^IIM^Ojf^S^v^xA^i, 1 . 2 V|OL S I 3 1 WL S I 5 1 
»iraC*W.*ffiVDDQ-Ctt^i-&LS ira-Cte-JHEjSfcfr^fcft, VTT=0 
. 5V2 = 0. 6VC^n, iif, V2lifi:VDDQi, 
TliV2 = l. 2Vt*4. 1. 5 V^OL S I 3 0 t 1 . 2V^OLS 

I 5 1 m*tipmirZ> 1 . 2 V|OL S I 3 1 t'fij&V D D Qtt^ftl^t^o 
[0 14 0] 

iOi^ WCJSV^, 1. 5 VIOL S I 3 0ri>£> 1 . 2V,^LSI3 
l'MB-^-fcSHTt 1. 2V^OLSI3 1(0K7^^'3 5W^^/^ 

-f>f >tf-y>^. (High impedance) ^i^Cfx^L, 1. 5V|«7)LS I 3 0 CO 
^>(7f3 8*0FFi:t4o 1. 2V^©LSI3H^1. 5 VlO 

LS I 3 0Nlf^Iit^i^(i> 1. 5V^OLSI3 0©K9^^3 3^ 

m^Sr/w^r >tr-^>^«UEtcKsgL, 1. 2 viols i 3 10*^ yf 4 

0*OFFt:t4o fU, 1. 2 V|OL S I 3 1 1 . 5V|OLSI3 
O^ff tit:#lfl.*?|ltEV refit, 1. 5V|OLSI 

3 o i . 2 viol s 1 3 1 ^m^-zmm-rz t § ^#js-r**m«Ev r 

ef 2t £ — ^£-£&o ^teWKliV ref l=Vref 2=0. 5V2 tf^. 
o V2li> 2o<DLSn:i^t-5SIl)EVDDQ(7)H> j&v^o 

titEVDDQ (01 1-Clil. 2 V) T**o Ife^ot, I$1)±V r e 
f 1 =V r e f 2 = 0. 6 V t%2> 0 
[0141] 

iO^i^FfV refli, LSI OtB^lf-^O/W l^;VWn ^ lx^;l/£JB 

v>-c^i-ifc*>nr^"C*o, i. 5 viol s i 3 ofrh&mirhm^^j v 

^^VOH2, Ifwn^^^VOL 2 t L££ ^*gimj±V r e f 2 
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= 0. 5 (VOH2+VOL2) t*D, 1. 2 V^OLS I 3 l^^it* 

W^;i/^V0H 1 , ^D^wSrVOL 1 t LtztZ^ 
EVref 1=0. 5 (VOH1+VOL1) X*&2> 0 1 . 2 Vf^LS 

I3ULSI5 lligii, 00*. (fill 5 3 (b) IZtf L£fl&5fc£MS -^f^v^ x A 

r e f Oiitti^t & 0. 6V^^ 0 iC^WffiV r e f *WtetZ> 

»«EEVDDQ(i2SS, »»«EVTTIilffiR, SllffVre 
f li l tt^-ei^^x 1$1EV r e f fc^S^iS-cg^o 

[0 14 2] 

*ilfi-C(±, D IMM5 0^«-r^«^mEEVDDQ^2®S^^^^ 
„ 1. 2VtI©LSI^#ffltla«t\ DIMMOl^^y^fA(7)l^* 

[0 14 3] 

0 1 2 li, 0 1 1 Km\^tz^A<D%Mv>^m*mM-fZ>, 'ff-^-fSiiv^T-AO 
IMIIM#iJ^«J&£^1-[IIS&ia^&<5>o H 1 2 14 1 . 5 V^OL S I 3 0 t 1 . 
2 VIOL S I 3 1 Ftlj^mj&^TFL-T^&o H 1 1 ^yjkLtz 3 

EE-efMrr^ 2 o<7> lsi ra-e-ff-^-^f^i-^^n^^-e^^o 111 1 

2 (a) ii 1 . 5 V^<7)L S I 3 Ofrh 1. 2 V^LS I 3 1 'Mg -5§-£i£lf 1" 
^^O^ffillK^^L. HI 1 2 (b) 14 1. 2V^LSI3 1^f>l. 5V 

iol s 1 3 o^m^z&m-r&i£i&<D*$m®v&Z7FLx^2>o 

[0 14 4] 

o 

[0 14 5] 

tfz, m^Zmm -fZ Driver (4Push-pul ft p MO S h^Vv^^ 

n M O S h 7 y VTs 9 -efl£j& £ ft> fS3i m$kX*1b h MJjfa^X 3 2 <7)#t£-f > 
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k?-^>*Z0(i4 OH-eab&o jf-^^^jf-r^ReceivertiVTT^re^ttTi/^ 
-5) o 

[0 14 6] 

H4Hii^if^'>^f Ali, 1. 5 Vf^L S I 3 Oj^fc-M-fcaMg-*- 

#14 > tf- r z o t m c 4 o a KSb&t&o ^tSf/c^HKiR 

[0 14 7] 

i32 <Z>JRM4>f > tf-f>^MTOffi, fHAtf 2 0 n KIKe U p MO S h 5 > 
3 3 2i<D*yW0i* 5 0 nfcfS5g1-& 0 i<Oi^:t-6i:, VOH2-1 
. 0 0 V, VOL2 = 0. 20Vt^^ ^mSJEV ref 2 = 0. 6 0 V <b & 

£<Z>&£\ SigmffiV r e f 2 <Dim*i&V D D Qfit ( 1 . 2 V) <£> 1 /2 
o ifc. IIIEVr e f 2 K*f~r&« -^fSffi A li 0 . 4 0V££&£a&. 4s 
^-£fitt £ ^Hfll«i- & - t ^ # & o 
[0 14 8] 

p MO S h 7 y VTs $ 3 3 a <7)* yWfcifi335fa>^ 3 

fi, f(OiOf(7)|l^t:Lti J:v\> $lxJi\ pMOS F7>y^^3 3 aO 
*ymn>= 35fl, nMO Sf7 3 3 b<Dt>WX= 1 OOlCtSt, 

VOH2 = 1. 08 V, VOL2 = 0. 1 2Vt^i), IflEV r e f 2 = 0 
. 6 OV^^o 
[0 14 9] 

-77, i . 2 viols 1 3 1 frhm^zmmi-zm^, «^f«ovTT 

»S§*^j£-*-&«#L»3 7 Ofit=«;fr|nJ/** 3 2 <D#14-f Z 0 <b|s] 

£ 4 0 n fcWtfct&o ^JSStrtOlilti^Ifil^^^ 3 2 t-f > t:- r> 
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[0 1 5 0] 

£fz, K7^^'«tl)pM0 S h 3 5 a^^J&^WnMO 

Sf7>y^^3 5bOt ^ti^'ftMlifa^^ 3 2 <7)#t£^ > t: - ^> 

^WT<7)fit, 15«^(^2 0 nic|^-r^ 0 ClOJ: 9 V0H1 = 1. 00 

V, VOL 2 = 0. 2 OVH^o ^mEV ref 1-0. 6 0 V <h & 

19, I'iSEV r e f 2 \Z-^-fh 0 -<7)if^> S$11±V r e f 2 HJtf 

o 

[0151] 

^HlMtli, p MO S F7>y^^3 3 a<D* ^mWWifa^^ 3 

*>3&#l=3 5n. nMOS h^>v^^3 3 b©*>fi|= 1 OnCt^i, 
VOH2 = 1. 08V, VOL 2 = 0. 12Vt*^ I$tEV r e f 2 = 0 
. 6 0V^^„ 
[0 15 2] 

Ztz, MJj&l^X 3 2 tZfatlZm^W *-ymffi.G0W (Reference) 
1 . 5 V^O L S I 3 0 t 1 . 2 V^O L S I 3 1 t IZ^M^HtMH (GND) 
Ct 2>ty) > h^co^ft^^^^^o mMmffiVDDQ^Referenc 
etir&m^. 1. 5VlIh 1. 2 VtSi: Z "ttt^ftiReierencet 

<vm& (Reference) fi^l&mfi (GND) -C&£ i Lv> 0 
[0 15 3] 

iridic, VTTH-^*4foPush-pull K7>fAiiv», fc^&i&O^t^ 
> tf - r > * Z 0 IZM L T , #&3S*£#lO^ # K 9 * >t£^<7)flt * ±IH 
<7)=t 9 ^fx^1"&- fct?. Signal integrity <fc < m^ZB^'? £ & c MM 
mJ±VDDQit2mm. IISlEVTTIiim ^rfSmflEVr e f (ilttlt 
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mtso £<bt:, SflEVr e f ^0. 5 V 2 {zWte. LTv>& ©t, »^«J±V 
ref ^f^C»'^o L/J ? ot, y^fAWa^^ftSt^o £ £ 

, iitffvre fw; ntffiVDDQo i / 2 -rtt-rv^ 

&v><7)T\ ^g- K7^f '*tf> p MO S h ^^y^^WnMO S h7>y^^OKU 
v-y-xp^H^^m^^P^n^tL, pMOS h7>y^^tfnMOS h 

? y v\x 9 ivhmm^Mft z^tz>-t im 0 , AtbT^M & ©Eft? # * o 

[0154] 

0131:01 2 t:^L/i^4||»yom^f5^>'^7 : -A^--^l:L^IIIS&^^ 

-to 

[0 15 5] 

HI 13 (a) (illIJ±VDDQ = V l^L S I 3 0>i^IISJ±VDDQ 

=v2^ls i 3 i^mtt&m-t-zm&e>t$m®&*7tkL, mi 3 (b) a 

S I 3 1 frbV 1|©L S I 3 0 ^mtti&fS "f &^<7>^tifilllj&£ 
^LTi^o ai3tii> Vl>V2-e*-So Sfi^'fgi:^^- 

tg^/c z & &mx%k<Dm. k&#> x % m l t ^ & 0 

[0 15 6] 

Sfc, lf-^£i2Mg-f & K^^/^liPush-pull^M^tL^pMO S h5>"^^ 
MnMO Sh7> * -CfllJ^ £ *K fel«-e*^I^|p]M^ 3 2 <7)#14-f 
>tf-^>*(iZ Ot^So m#^^fi-^Receiver(±VTT^$tt-Cv^ 0 
[0 15 7] 

if, V l^OLS 13 Ofrh m^- Zmm-f2> ^$ifflOVTT^JS 
t:^i"^>o £tf>&£\ »3*«ffi<oHt±&;£iRj^* 3 2 t>f >e-^>*a££-s 
[0 15 8] 

K7^AMf^.nMOS h 9 > 9 J7s9 3 3 b >*£*iL£^;frlRl^ 

* 3 2 o#i4>f > />^mt, muz r n nasse u p mo s h 9 > v 
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^^33 a<Dj->m%i:, &mMJ±V ref 2 = 0. 5V2 t^Si^CRlfl 
twIS^f^o Z<Dt£, R 1 (i, 
R1=2V1(R+Z0)/V2-(2Z0+R) 

[0 15 9] 

V0H2=(V2 • Z0+0.5V2 • R)/(R+Z0) 
V0L2=0.5V2 • R/(R+Z0) 

o 

[0 16 0] 

— V2|<7)LSI3 lri*«bf§-^£anrr&&£\ fS^-^ffflOVTT^ 

^f^-r^mx^ 3 7<7)ifi^?x^f^^^ 3 2<7)#i4-r >^°-^>^z o hi^c^t 

&~f£5El-£o iOM, ilfc^fiffiOtttl^lRj^X 3 2 t 4> \£ - ? > 2 
[0161] 

Sfc, K7^^«t-&pMOS YJW** 3 3 aOt>IWnMO 
S Y?yV7,9 3 5 bO*>J£#L£^yjft^ 3 2 ?>#1£>f 1/ \£- *\>XT<D 
W.. Mz.lf^ti'etiR 2 ClKWCfetho -Oti, |*t£EV ref Hi, 

Vref 1=0. 5V2 

[0 16 2] 

fcitM^^'f ^VOH 1 , u*7 l/^VOL 1 (±, 
V0H1=(V2 • Z0+0.5V2 • R2)/(R2+Z0) 
V0L1=0.5V2 • R2/(R2+Z0) 

[0 16 3] 

? JwtSiSg-tiifc-C, Signal integrity «fc < fg-^&fcai"^ &o *M 
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S5VDDQI±2m HaiEVTTIilli, lilffVre f fi lffilTC 
jgtfo Sfcfc, S$lEVr e f ^0. 5 V 2 i:l^Ltv^©t\ iitEV 
re f ^fli:Mt'Ho Lfc#oT, y^f A<?)37 h ^filt§ £ Q £fc 
, i^tSV r e fW, tt,lffiVDDQ01/2(7)I^f)^:l<ftLtv^ 
&v»Ot\ #K7^f^pMOS b^Vy^^^nMOS h7>y^^OKl/ 

^ ^-y-^WH-ftfrfcfctfoWinstu- p mos h^yv^WnMOs h 

[0 16 4] 

HI 1 4 {i»^<mf^fS^v*^A<7)S5!!J^ 
@ 1 4 fi 1 . 5 V^L S I 5 5 t 1 . 2 VlO L S I 5 6 P^OHIiS&O^Tf; LX 
v>& 0 @1 4 (a) it I. 5 VIOL S I 5 5frb 1 . 2 VlOLS I 5 

6Mf^£^lf1-£*#£-0^fl5[I]i&£^L. 1114 (b) 111. 2 V|OL SI 
5 6^^)1. 5 VIOL S I 5 5^ff ^Mt^l^fiiK^^ttv^ 

o 

[0 16 5] 

, 0Ntf;ii:*l»^^ 7f «Jii(±1^6 0 a, 6 0 b, 6 2 a, 6 2bO 

w iz^tb x L X v>£ 0 

[0 16 6] 

ifc, ffi-^^^-T^Driver^Push-pull^^tL/ipMO S h7>y^^l 
(/'nMOSf^y^^ xm& £ fK^S&^ab & IXJl fil^X 5 7 0# 14 > 
t:-^>*Z0Ji4 Ont^^o #-^-^$|fi-^>Receiver(iC T T fclffi Z tlX ^ 

Z) o 

[0 16 7] 

^s^^oojs^Mv^T-Afi, l. 5 viol s 1 5 sfrbm^z^mi- 

K7^f/^iit^pMO S b y y*s7s9 5 9 a<7)t>IWnMO 
Sf7V'^^5 9 bO*>J£#t£$ly7lV^ 5 7 0#14-f > e- ^ t i: 
4 ont:t^t^c K9-r^o^->^/L(i^77f6]^^ 5 7 
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[0 16 8] 

(D2Z Oi^±<Dm, fflx-ff 1 2 0 fMHS^U J£fct£?6 0 bOl^ 9 7. 7 8fi 
ra^-f^o -<^<t 9 Ki"* t> VOH2=l. 09V, VOL2 = 0. 23V 
»m«I±V ref2 = 0. 66V^^ 0 iO^, ^SffiV r e f 

[0 16 9] 

— 1. 2 Vf,OL S I 5 6 ^Mt^f ^ K^^^Srfll^ti-* 

pMOS l-7>y^^6 1 aOiVi^MnMOS b7>^^6 1 bOt> 

*£St*^in]/^ 5 7 <r>m&4 > tmc4 on t'^-r^o ze>®& 

[0 17 0] 

2 b^ttSr^Inl/^ 5 7 
O2Z0 &±.<DM, Wiifl 2 Ofl fctfcjg U Jgjfiff 62a <7)jl U20n 
je1-&o VOH2 = l. 02V, VOL2 = 0. 30Vi^ 

£o *^I«EEV ref 1 = 0. 6 6 V <!: & mmMRV r e f 2 tc— 

-T^o -<7>*§-£\ SilffV r e f 1 *^^*SiltAt±0. 36Vt^^ 

[0171] 

i fc, WJifa'** 5 7 ±.^mfl^>m^<0 9- (Reference) 
1 . 5 V^c7) LSI55M. 2 V^<7) L S I 5 6 t IZ&mH&IMtiL (GND) 
K-r^ty'V y Y£M(OmX\i3^%}Kti:Z>o m?JimEEVDDQ^Referenc 
e£i-2>m&, 1. 5V1IM. 2 VII t £-e-ft-T*iReference£ LTfflv*& 

<7)Mj& (Reference) iiitlfi (GND) ^.Slt^iL^o t lii^T<D 
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[0172] 

Z<D£oK, CTT^£#op U sh-pull K^^£ffiv^ fcjiimo^tt^ 

y tr- r >^ z o lt, ^^^tii, & K7 ym%v>m.* ±M 

<DXo^nx^ir^^t^\ Signal integrity <fc < £ (t^S "C £ & 0 
mffiVDDQ(i2fim> *mmEEV r e f (i 1 «-?**gfro ^fl^mi, &m 
mJEV r e f ^#-^0*/h»S^III5 
<7>^U J: <9 k^pT^ <JjX*L-?>o ttz, mmmfrV r e i^mtK ISISVDD 
QcT) 1 /2 <Dtg.frhiK% < -rtLTV^V^(7)T% & K7^f/^pM0 S b 7> v\X 
* W n M 0 S h 7 > yJ^ ^ O K l/'l' > - 7 - ^ ^ ^Tt^^mfi^nSP £ ^> p 
M 0 S F7>y^^^nMOS h7>y^? dftfjf^ $ - <h ^nrt^ 

[0 17 3] 

mi 5t:@i 4 i,z^Ltzm5^mM<Dm^&&yXTA£~mtLfz®&*7ji 

-To 

[0 17 4] 

EI 1 5 (a) (i IS1JI V D D Q = V 1 ^(7) L S I 5 5 ^ ^ V D D Q 

=v 2,|(ol s 1 5 6^m^zmmi-&m&<Dmm®3&*7FL, mi 5 (b) t± 

V2^0LSI56*f)V l^OL S I 5 5 Mf-^^Hf -f&i§^omafi[IIi&£ 
iUv^o 01 5tfi, Vl>V2t*^ 0 Bfi^>flitc^L^ 

v\ uy-^, of fwm<dx4 -y^, m^mm<D^j ^ >^-yy*wmt<z 

mfcZttfz K9-f ^£4»LT!S*cU ON^t:^^7^ y^<»fcLlfi(i«f 
«gt Sr^JS-t * #«#tiSOf & K-£tf> "CgB* L T v> & 0 
[0 17 5] 

itz. m-^Zmm-tZ K9^mPush-pull^£*t/cpM0S l7 7yX^ 
MnMOS ^jglK-CabiR^rfil/^ 5 7 <7)#t$-f 

>e-/>^liZ0t*4e If"^ * 1" & Rece i ver f i C T T ftflt $ fi X v > & 0 
[0 17 6] 

i-f, V l^L S I 5 5*^f^^t&M> K7^/^«t^pM 
OSh7>y^^5 9 a^tVlWnMOS h7>yX^5 9 b<D^yWSi 
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[0 17 7] 

W$teffi<aCTTi&»£0jrt*«#L» 6 0 aOHi^lBj/^ 5 7 

o 

[0 17 8] 
[0 17 9] 

R1=2R • Z0(V1 • Z0+0. 5V2 • R)/(V2 • R • Z0+R • R • V1+4Z0 • Z0 • V2-R • R • V2-2Z 
0 • Z0 • VI) 

V0H2=(R • Rl • Vl+Rl • ZO • V2)/(R • Rl+Rl • ZO+R • ZO) 
V0L2=R1 • ZO • V2/(R • Rl+R • Z0+R1 • ZO) 

Vref2=(0.5Vl • Z0+0.25V2 • R)/(Z0+0.5R) 

[0 18 0] 

— ?j\ V2^0LS I 5 6frhm^$:mmirZ>m^ K7>f^**jSt&pM 
OS f7>y'X^6 1 aWt^IWnMOS f7>y^^6 1 bOt>ffi 
£$.yj|p]^* 5 7 0#14-f >e-r>^tl^CZ OCSjet&o 

[0181] 

o 

[0 18 2] 

V0H1=(0.5V1 • Z0+0.5V2 • R)/(Z0+0.5R) 
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V0L1=0.5V1 • Z0AZ0+0.5R) 

Vrefl=(0.5Vl • Z0+0.25V2 • R)/(Z0+0.5R) 
tttZ> 0 ££Hi£(iVref2fc|W|— C&& 0 
[0 18 3] 

^Oct^tc, cTT^^#opush- P uii K7^f^fflv\ fcmu&om&j 
y m- y>x z o km lt, ^^mcofi, ^ -r >3g#L<£Hit£±ffi 

<7) J: 9 Hfx^i" -5) t "C\ Signal integrity J: < it ■%r%fcMX~ § & Q MM 
!JlVDDQI±2ia, lilff V r e f (i HffigTigfro 
milVr e f <7)^[Ug&^^^^«^H^^^\ {S^jf-^0«/higiliS^[lI6 
<^0<£ <9 &5gT7v£ <H3^£ 0 3:7^ l*SEVr e f^f^\ 111EVDD 
Q<7) 1 /2 <T>fcfrhj^% < -f fLTV^v^O-e, #K7^^pMOS Yy^V^ 
9WnM0 S h 9 >*J7s9(T> FW >- V-^WK^&mfi^panStU p 
MOS h7>y^^MnMOS h 9 >^ * £$J^#JKl&f££-£& - <h^nTfg 
-eabD. Affile *>1&«-e§&o 
[0 18 4] 

in 1 6 it^m(Dm^m^^^^<om6mmm<Dm^7^-tm^mx^^o 

016ttl. 5 V&<D LSI 5 5 fc 1. 2 V^O L S I 5 6 M'C'B-^S^Srlf 0 
W!|-e^^.o 016 (a) til. 5 Vt^co LS I 5 5^f) 1. 2V|<OLSI 
5 6^f^£^W^£^<^ffl[I]i£&£^U HI 16 (b) li 1 . 2V^(OLS 
156^^1. 5 V|©L S I 5 5Mf^^^f-r^i#^-0^[I|S&^7^LTV^ 

[0 18 5] 

01 6ti±, WtiWffiKSF-^L&v^ l/y-;t, OFF»7^7f 
, ONtll^a^^ 7f 6 0 a, 60b, 62a, 6 2 b O 

[0 18 6] 

m#«:^-r&Drivert±Push-pull^$^pMOS h7>vX^S 

£BIiE#2 004-3025982 



&m 2003-101741 



^-v: 60/ 



Z0I±4 0at*4o «-§-*$Mi"4ReceiverJ±CTT»»$tL"rv» 
[0 18 7] 

»6HitW<^fl|-^^'>^'rA-CJ±, 1. 5 V^cDL S I 5 5^f>ff^ifl 
K7^A«f^.pMOS h7>y^^ 5 9 aW*>jS^nM 
0Sh7>yxn9 bOtf^fiffifc^ln]/** 5 7 co#tt-f > tf - t m 

[0 18 8] 

«-^SMfilOCTT»ji«:^-t&«fiL»6 0 SL<D&RZmffl£6 0 b 
(DfeZ^iX^tLWJjfts** 5 7<7)2 Z 0^±Oli, 0fl*.tfl 2 0 CI \Z%%fc-f Z> Q 
Z<7)£7 K-?Z>t, VOH 2 = 1 . 14V, VOL2 = 0. 2 4 V <b & «9 , 
mffiV ref 2 = 0. 6 9 V<h&£ 0 iO*^, *mmi±V r e f 2 tw*j"t<i># 

O 

[0 18 9] 

-73, 1. 2 V^OL S I 5 6 ^f>if ^lit-&^ K?>f 
pMO S h7>y^^6 1 a<Ot>iM^nMO S f7>y^^6 1 b©t> 

*«£$.7jfr^ 5 7 <7>ij#&^ > e- r t m c 4 o n utajfe-r * 0 z<om& 

, K9^0*>^(i^7jfr^^ 5 7 fc>f > fc: - tt& 0 
[0 19 0] 

*r^««<aCTT»*£^j£?-&S#L#6 2 bO^«7jft^5 7 
0 2 Z 0 J£JLL<EMi!U «x.tf 1 2 OfiCitU W&%f6 2 a <7)MZ 101. 25 
nm^-r&o V0H 1 = 1. 0 3 7 V, VOL1=0. 3 

4 3V^^o 2£ifcSJEV ref 1=0. 6 9 V i: *K IffEV r e 

f 2 gt1"&o -<£>^> ^mmEEV r e f 1 iz^ir ^m^rWfUM A »i 0 . 3 

[0191] 
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<£> i 9 ^t&^1~£ - 1 1\ Signal integrity «t < im^ifci&X § -6 0 ttz, Wfc 
mJ±VDDQt±2®H, *iSmi±V r e f *± 1 jft£Tgftr 0 ^HWfl^fi, 
*ffiV r e f SilEV re 

^Ffiwcts^-e nMOS h 7>v^^-e$it^A^jiHi^<7)ixft^l7 

tc&-?> nTitgt^&^o itz, SilEV r e f K^mffi V D D QO 1 / 

mos h ! 7W7s9<o kw y-v-^^^^^mii^njn^^ pmos h 

7>y'x^S(/nM0S h 7 > 9 KWlft £ -tf & - t imi&Xh 0 > 

[0 19 2] 

m2mmm cms) , H5n»!i (mi 4) , ist^emtw (mi 6 

Push-pull^MO K7^f^*n £v^^«j£(±|Wji:^&<7)'C\ ^fiStfC 
<o« * pT^-T § «t 9 t T is tt t£\ * 4 ~7°\z i> MfcX» § * 0 
[0 19 3] 

m 1 7 ti^n^ on -sh^h yxfA<7)i7 n»j<7)#^ * m-rm&m x$> & 0 

IH 1 7 (± 1 . 5 V^O LSI 5 5 i 1 . 2 V^O L S I 5 6 WC'B-^K^ISrff 9 
®i&#!|-e&&o III 1 7 (a) til. 5 VI^L S I 5 5frb 1 . 2V^LSI 
5 6^f-^^^fi-^>^(7)^ffifi[aI1^^7KL, mi 7 (b) til. 2V^LS 

1 5 6frh i . 5 viol s 1 5 5^m^zmmirz>m&<7)mm®v&Z7FLx^ 

[0 19 4] 

mi 7-Cfi, tt^H(:S4L4v\ 1/y-A', OFFM^^^^f 
, ONtiC^^^^f ^Ojfiftt^tiJgiftff 6 6 a, 6 6 b, 6 8 a. 6 8 b <D 
[0 19 5] 
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Ztz, \t^r fcjg'frt ^Driver (iPush-pul fr£ p MO S h^>v^# 

^nMOSb7>yX^ "CHUt $ fc£ l&i&T l * * WJSft'W 5 7 <7>#tt ^ > 
fcf-^V^Z 0(i4 0n-e*4 o M^£^§^£ReceiverfiCTTi&^$*iTv> 
^5) o 

[0 19 6] 

H7||»J^M-^fsillvX7 v A-e(±, 1. 5V^OLS I 5 5 frbfe ^ZSkfe 

-t m^mn wctt^ & 6 6a yw/ct? r 6 

6 b<7)ig^, ^tiWJl^|fi]/U 5 7<7)2Z0Cf Lv^8 OnCt^t^o « 
&tft<Z>ffi*i&#Lfl6 6 a 6 6 bOife^lft^Lv^z*. 5 7 t4> 

[0 19 7] 

Sfc, K7^^iitl>nMO S h 6 5 bO*>fi^*I^|nl/^ 

X 5 7 0#tt^f y\L-ffy* Z OJ^TOflt, 2 0 ntcfS^L, pMOSb 

9>vX* 6 5 atDj-ymX* 3 2 CI KWCfct %><> VOH2 
= 1. 10V, VOL2 = 0. 20V<h^l9, *t*m/±V r e f 2 = 0. 65V 
£&& 0 i<7)%^ *id*EEV r e f 2U^-t4^i6«ffiA»i0. 4 5Vi:^ 

[0 19 8] 

— 1 . 2 V^OLS I 5 6 ^Mf-^££llf 1-2>Wi&. ^fSfffllOCTT 
«£««SfiLf?6 8 a(0««^R 6 8 b OM^^tL^tL^fp]/^ 
5 7<7)2 Z 0 tc#L^8 OnCt^t^o i&S&ffiOtefi«t/t3l6 8 a t 6 8 b 

[0 19 9] 

ifc, Y 7 4 nMO S F7>y^^ 6 7 bOt>iWpMO 
Sh7>yX^6 7a >&*nL&> Zti^tLMJjft'** 5 7 <£>#14^ > If- ^ 
>^Z omTOii, Mx.if 2 oni:SSt4, iO± i iz-T&t^ VOH 1 = 1 
. 05 V. VOL 1 =0. 2 5V^^ 0 ifc, 2£igSEEV r e f 1 = 0. 6 5 
V ^ ^ f9 . i$IIV r e f 2 affile— gt1-£ 0 -O^. HiSMBEV r e f 2 

wt^itiisiAtto. 4ovt&&7^ flr-^sfitti^tciift-r*^ 
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[0 2 0 0] 

c\<D£iK, CTT^^^oPush-pull K^^/^fflv\ fc«^<?>#14^ 
i \z.WLl£+%Z. tX\ Signal integrity J: < m^Zfc&'Z § &o MM 

m&vDDQte 2 mm, mmmi±v r e f i*immr-ffitr 0 wjtii, *m 

(Dmi f9 i>±£ <%Ltl&o i?z, SilEV r e f ^flt^ litffVDDQO 
1 /2 <7)mfrh±£ <Tttrv^v^(7)-C\ ^K7^f/^pMOS V?>P^?R 
Z/nUOS Y^y V 7,9 <DYV^ y-y-7.m\Z^ t^mitLif^m^^ pMO 
S f7>yX^MnM0S h 7 > 9 *mm i )^W)ftZ J £2> Z\ trfal 

[0 2 0 1 ] 

EI 1 8C@1 7 l<z^Lfzm7nMM<vm^fc&^XTAZ—mkLfz®&Z7F 
-To 

[0 2 0 2] 

III 18 (a) (±tIlJ±VDDQ = Vl^(DLS I 5 5^^1iIIJIVDDQ 
= V 2&<DL S I 5 6^m^*MmtZ>Wi&<D^ffi®ffiZ7f;L, EI 1 8 (b) fi 
V 2&<DL S I 5 6^t> V l^WL S I 5 5 -M§-5|-£^f -f Z**&V>*SHn&M&* 
^LTi/^o il 8Tii, Vl>V2-eab* 0 mte^HitK^-Lfc 

v\ l/y-A 0FF»^^ fiMHfcfimtfVW >f 

mx^j&ir & &jmj&v>m. rum. ltv^ 0 

[0 2 0 3] 

t tz , m-w £ mm-? & vy^ /MiPush-pui mm. $^;pMosh7>^^ 

WnMOS h 7>iSx?TM®.zti, fexkmffi-e$>z>MJj&\;*A 5 70#tt>T 

>t°-^>^{iZ Ot^So ^*^-r*Receiverl±CTT^aS$ftTV^ 0 
[0 2 0 4] 

1. 5 V&<DL S I 5 5^<b«-3-*3M3i-*»£\ ff^ifflOCTT 
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fc^fctirt-ZWfi&S 6 a Ott&tfjgffi&R 6 6b Offi^-eti-Tti 2 Z 0 £«: 
^-T^o »»«^LO«[ti«*lL»6 6 a <h 6 6 bOf3?iJI(:f Lv^jA, 2UjffiJ^' 
X 5 7 t4>\£-y>7>m&2ti2>o 
[0 2 0 5] 

K7^fA^f4 nMO S h 6 5 b O:* 

7, 5 7(7>#t£>f > Z O^T?)^ Ci-CliRfltCRJcU pMOSF 

jy s j7.9 6 5 a<£>*>J£}5L£R 1 ntct£5ei-£ 0 
[0 2 0 6] 

R1=(V1 • Z0 • Z0-V2 • Z0 • Z0+0.5V2 • Z0 • R)/(V1 • R+0.5V2 • Z0-V2 • R) 

[0 2 0 7] 

£<7)«fc ? & 

VOH2=(0.5V2 • Rl+Vl • Z0)/(R1+Z0h 
V0L2=0.5V2 • R/(R+Z0) 

Vref2=(Vl • R+Z0 • V2)/2(Z0+R) 

[0 2 0 8] 

1 . 2 V^L S I 5 6 J&»e>te-^£j£4rt&*£\ i^ffilOCTT 
«^fM-r^t£i/L§l 6 8 aOttXl/qfiJftilR 6 8 b<Dffi*-*-ft*'*L2 Z 0 K|£ 
^1-^>o &»«&<0ttli»tfc»6 8 a <h 6 8 b O&^MftK^ L^fzfr, 
7 5 7 >\£-y>X&&2ti2> 0 
[0 2 0 9] 

ifc, K^-f/^?:^-r^ nMO S h7>y^^ 6 7 bOt^fiWpMO 
Sb7>^^6 7aO* >*£#i£, ^rti^tiJXIf^^ 5 7 <7)#tt-f > t: - ^ 

V0H1=(0.5V1 • R+V2 • Z0)/(R+Z0) 
V0L1=(V1 • R+Z0 • V2)/2(R+Z0) 
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Vrefl=(Vl -R+Z0-V2)/2(Z0+R)<h^«9, Vref2 1 — He L tv^ 0 
[0 2 1 0] 

-(7) J: 9^, CTT*^£J#op us h-pull K7^£ffi^ fe^|E&<7)Jff ft Y 

y m - ^ > z o l x , ^•«jm^'fi> 4 ^<d*> m%<om. * ±m 

<OX o Kfltfe-TZZ tX\ Signal integrity J: < m^terkX £ & 0 
SJBEVDDQ{±2«3£, *^mi±V r e f ti 1 mMXffitr e ^HJfc«-C*±, 
tEVr e f OMi i5^g-^0*'.Mg*H*III4 

<dm± *) i>±% <wnz>o ttz. mmmi±v r e f omit*, imkvddqo 

l/2W?>^i <TtL-Cv^v^<7)t:\ # F7^A*<7)pMO S h7>i?A?R 
<7nM0S b7>i?X9<DF]s4>-V-Afflizftfr&n&Tb s £\\iJU2ti, pMO 

[0211] 

017T*liSilffiVrefOiS:O. 6 5 V JCffi— L/c#!l£^ Lri*\ 
K7^^t>«^iItSiit\ Mil^ 0. 7 VKjffi— t&d t i> asm 
X$>Z>o 

[0 2 12] 

iiwj (02) , ^^7» (mi 7) i±. wm£L<om.ijm 
mm&<vm\tJ u>ctt»»$^ Push-puii^M^ 

[0 2 13] 

t . ±i z&mmm xa^ v?4^<D*y m% * &mm&<o&ik ^y^~ y y 
xizmz.&fr, &&^m&mmn><vmzfemm&(7>m&'( y^-yy^izm*.* 
mmzmLfzfr\ mm<om.^^mx^h 0 1. svikfrhwrn-t 

%> t i a k 9 >f * >ffl&*mmm&v>ftm > t-y>^t:ii, 1 . 2 v 

M^^ffi»1-*i^i±»»«eL^>«[S:te3£«u»o4*tt>f y\£-yy*\,zmz-Z>z.t 
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[0 2 14] 

Ml 9 it 1. 5 V|0 L S I 7 0 t 1 . 2 V|0 LSI71 Wt^-JHSSt fcfi 1 7 
®l&ffi|-C*&o Ell 9 (a) f±l. 5 VIOL S I 7 0^ 1 . 2V^LSI 
7 lMg-f-£MlW-t&^<^tifi@l&£^U Ell 9 (b) 111. 2V^LS 
I 7 1 1 . 5 V|OL S I 7 0Mf^£^«1-£*§^O^lffi[IIg§£^LT^ 

o 

[0 2 15] 

, 0NM g J:*l.^^ y^<a«#Lft*±«#fc&7 4, 7 6 0ffiH-&*rga*L-Cv» 

o 

[0 2 16] 

jf^-^^S1-^>Driver{±Push-pull^M$tL/z pMO S h^Vv^S 
ffnMOSf7>y^^ TflllK $ *U iS$£lftl&"T?* * [Sj/^ 7 2 0#14^ > 

^ o 

[0 2 1 7] 

1 . 5 VlO L S I 7 0 m<7)mW}^ttfc-f2> VTT fcll, 'Srlf fljO 1 . 2 VI 
<7)LSI7 10iSlffVDDQ (1. 2 V) ©1/2^*40. 6 
ti&o ifz, 1. 2 VIOLS I 7 lfl^iftWfii'ti VTT»CW\ ^«JjO 
1. 5 V|OL S I 7 0 OSilffVDDQ ( 1 . 5V) Ol/2Tfe50. 7 
5 V/6 ? #t|££*L&o 
[0 2 18] 

msmtkMcom^-B^^^-r A-Cfi. l. 5VI(7)LSI 7 0^^tf^M 

o#i$-f >e-r>xoM^i«iD4 o ntcastje-t^o L/;^ot, 
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[0 2 19] 

5tz, yyJ^ZmJ&i-Z nMOSh7>^^7 3 b ^^Slyjft^ 
* 7 2 60#t4^ >tf-^>^Z OJ^T^fit, fa|x.(£2 0 nHI£;£U pMOSh 
7 3 a <£>*>}&i5L& 2 5. 4 5n^I£;£1-£o i©<t? \Z.-f%> t , V 
OH2=l. 15V. VOL2 = 0. 2 0VhiD, SISEVref 2 = 0. 
6 7 5 Vt44 0 «TO^§£\ &mWJ±V r e f 2 SM^iPSItA fi 0 . 4 

[0 2 2 0] 

£>&^t±, K7^fA«tl.nMO Sf7 7 3 b >3£J5l£^73 

fpJ/sjT. 7 2tf>#tt-f >tf-r>^Z OJfiHTtfHBu 00x_(f4 0 flCSSL, pMO 
S h7>^^ 7 3 a WtvgSlt 4 0 nt:^t*o ico J: ^ Kir2> t , VO 
H 2 = 1. 05V, VOL2 = 0. 3 0 V <h & *^mi±V r e f 2 = 0. 6 
75V^^ 0 :<0»^, ^mEV r e f 2 Wt^M«HiAli0. 37 

[0 2 2 1 ] 

-77, 1. 2V^LS I 7 1 #fcflre&aHr*-**£\ If -t^rlf TO V T T 
[0 2 2 2] 

.x 7 2 <7)#tt-r >tf-^>* z omr^Hii, 0!x.wr2 on^ssseU nMosb 

7>y^^7 5b(7)t>ffi^2 6. 6 7ni:K^t-So Z(D±oK-f& £^ V 
OH 1 = 1. 05V, VOL1 = 0. 30V£££ o i ^ipSEEV r e f 1 
-0. 6 7 5 Vt&ly, *mSI±V r e f 2 OffiK— &LTv*& 0 * 
2tlJEV r e f 1 K*t"t&M-5-*«fiA*±<>. 3 7 5 Vt%2>tztb, «-£-&ffif£ 
£ Tt^^lt^i" -Sit § & o 
[0 2 2 3] 

&&v>Ji. K5>fA*«iSt*pM0S F7>y^^ 7 5 a >3&J5l£32.77 
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7 2 <Dm&J y M-yyTs Z 0 WT^-ffi, #!lx.(;l:4 0 m3l£7EU nMO 
S F 7 ^ 7 5 b <7)i 4 0 nCi^t^o Z(D J: ^ t , VO 

H 1 = 0. 975 V, VOL 1 = 0. 375 V^^„ $ ^$mj±V r e f 
1=0. 6 7 5 V t& »K ^mffiV r e f 2 O^jt^ — gc LT v^ G .lO*^ 
^mmEEV r e f 1 i^-Mt Z> in^rW$m$L AliO. 30Vt4^/;^ fg-SNgipM 

[0 2 2 4] 

Oi?i:RS6t*it-e, Signal integrity^: < *g-^£f*j£-e § & 0 
«I±VDDQfi2MiI, I*I)IV r e f (i 1 W^X^ffitf 0 £*b^> ^HJ&^JT' 
lililEVref = 0. 2 5 (V1+V2) i ? CKJ^t ^^)tSiS 

mJE V T T t± 2 K 9 ^ ^'^W > t: - r > X Rf K^ft^ 

*K£lt&*#<7>M«^&^ 0 1*1IV r e fOii», IStffVDD 

Q©l/2 Wfj^l < T ilTv^v*©-?, # K7^AOpMO S h 7 > v 

MOS F7>y^^MnMOS h ? > 9 *%)m&}^W)Y?Z J £Z> £ ^RTfE 

[0 2 2 5] 

■to. 

[0 2 2 6] 

El 2 0 (a) (it^lE V D D Q = V 1 L S I 7 0 ^ 6 lllff V D D Q 
= V2iOL S I 7 lM§-^£d£'ft-r&^O^tifiEj&£^U E12 0 (b) (± 
V2^LSI7H^V1^LSI7 0 ^f^£^mi-£^<7>^Hiffi[Ilg&£- 
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[0 2 2 7] 

^f-^-^ji#-r^.K^-f/^±Push-pull^^^tL7t pMO S h 
StfnMO Sf7 >v;**^l*J&£*U ^iim-e*^>^(n]/^ 7 2<7)#14-T 
>h°-r>^(iZ 0-e*>a o ^£$mi~&Receiver(±VTT^£ftT^.2> 0 
[0 2 2 8] 

V 1 ^CO L S I 7 0 f iJcofEftfj UMiSI-^) V T T (± % ^jf V 2 =&cd L S I 
7 1 f)lil)±VD D Q (V2) (Dl /2XhZ>0 . 5 V 2 KZ> 0 

, V 2 L S I 7 1 m<nmM^nfc1rZ> VTTCIi, ISIJO V 1 L S I 
7 0^)tiIEVDDQ (VI) co 1 /2 X&%> 0 . 5V1«?W„ 
[0 2 2 9] 

i-f\ VUOLSI7 0^^jS^-^^f1-^,i#^ ^^SffilJOVTT^ 
[0 2 3 0] 

ttz, ^%mmi-Z> nMOS h9>i?X? 7 3 b <D3r >J&#i£$.?7(S]^ 

X 7 2<7)#tt-f y\d-tr>7sZ 0tXT<Dm., ^^.XltRn^n^L, Vref = 
0. 2 5 (V1+V2) <h&£ i^CpMOS h7>^^ 7 3 a <7>* 
Rin^Ix/El-^o ^co^i, Rlli, 

R1=Z0(V2 • Z0-V1 • R-Vl • Z0)/(V2 • R-Vl • Z0-V1 • R) 

[0 2 3 1 ] 

ttz, i^m^r(D^4 2. n^? P^;l/VOL 2 It 

VOH2=(V1-0.5V2)ZO/(R1+ZO) +0.5V2 
V0L2=0.5V2 • R/(Z0+R) 
-5> o 

[0 2 3 2] 
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|p]/s^ 7 2 0#14-f >t°-^>^<h|WICZ 0Kl£;cU Vref = 0. 25 (V 
1 + V 2) fc44i9tpMOSh5>^^73a >*£#l& Z 0 tcf&^f 
-2>o fci§lf-^<7VW WVOH 2 , o^l/^VOL2l±, 

V0H2=0. 5V1+0. 25V2 

V0L2=0. 25V2 

[0 2 3 3] 

v2|«lsi 7 1 frbm j ^zmmirz>m&, m^mmcovTTtm 

[0 2 3 4] 

ttz, V?4 ^%mJ&-?Z> pMO S h7>v^^7 5 a ymjLZMUfa^ 
X 7 2<7)#t£^ >t°-/yxz 0J^T(Of, iiTfiR 3 ntSSL, Vref 
= 0. 25 (V1+V2) i: ^-5 i ? t: nMO S h 7 ^ 7 5 b 

R2=Z0(V1 • Z0+V2 • R3-V2 • Z0)/(V1 • R3+V2 • Z0-V2 • R3) 

[0 2 3 5] 

ifc, fcmt^O^J l/^;WOH 1. n^7l/^;i/VOL 1 fi, 
V0H1=(V2-0.5V1)Z0/(R3+Z0) + 0. 5V1 
VOL1=0.5V1 • R2/(Z0+R2) 

[0 2 3 6] 

&£^ti, K7^^'?:Mt^pMOS f7>v^^ 7 5 a <D*>m.tiL$:M1j 
7 2 0#14^ >^°-^>Xi:|wIDZ OCt^l, V r e f =0. 2 5 (V 
1 + V2) J: 9 CnMO S f7>yX^ 7 5 b^)t>IK;^Z 0 tc^-T 

V0H1=0. 25V1+0. 5V2 
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V0L1=0. 25V1 

[0 2 3 7] 

VTT«£J#op U sh-pull K^/^ffiv^ fc^fmo#tt^ 
> tf - Z 0 WtL-C, &&3m&#LOli. £ >f >*g#itf>iit£±ffi 

OJ: 9 Hl^-r^^i-e, Signal integrity J: < fg-^£fcii-e# &o £ mig 
mJEVDDQ(±2®^, *mmBEV r e f (i 1 fBSTSftr o SS>fc, 1$1EV 
ref = 0. 2 5 (V1+V2) h J: ? fctSSg LTV^<7)T'*iHmEEV r e 

SI^O^»j5 j 4v 4 o HilEEV r e f IIIEVDDQOI/ 

2 Of^t)^i < -ftL-Cv^v^-e. # K7^^pMO Sh7 ^v^^&tfn 
MO S h <?>i?X9<D K W >-V-Xffll l z3zfrfj;n.i&j) t £\lMZti, pMO S h 

[0 2 3 81 

ni2 1 ii^m<om^^^7-^<Dm9mMm<om^^irm^m^^o 

02 llil. 5 V|0 LSI 7 0 t 1 . 2 V|0 L S I 7 1 WT^g-^fejSliff 9 
Hl^fl-e^^o 12 1 (a) (± 1 . 5 VIOL SI70H1. 2 V^OL S I 
7 l-Mf-^£^ff1-£^<7)^Mi&£^L, 02 1 (b) (41. 2 VIOLS 
171*^1. 5 V|OL S I 7 ONff ^iit^f^fi@K^/TttV^ 

[0 2 3 9] 

ttz, 02 1 tii, mftOfgtc^L&v^ W>-/s\ OFFtiW^fyf 

, it -5§-^h#jjovw 4 y v^jKguctasgs l tie* l 

[0 2 4 0] 

ifc, <f-^^^m-r^Driver(4Push-pull^^$tL7^pMO S hy> c JX?R 
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^'nMOS h 7 y Z X*M$L £ ti, iTsm%$&T*$>Z>M1ifil;^ 7 2 0#14-T > 
\£-yy^Z 0fi4 0 n-?&&o m^£^mi-Z>ReceiverteV T Ti&MZnx^ 
Z>o £«bK, 1. 5 V|OL S I 7 0M<DmM^ftB-fZ> VTT(C(i, ^ffffiijO 
1. 2 V|OL S I 7 1 (7)liSl±VDDQ ( 1 . 2V) Ol/2T^^0. 6 
V^IS^tL&o i/z, 1. 2 VIOLS I 7 lfllcolEWjtc^lSI-^) VTTtcti 
, $lffJl0 1. 5 V|OL S I 7 OOlIIffiVDDQ (1. 5 V) 0 1/2"C 
0. 7 5 V7^t|&£tL& 0 
[0 2 4 1 ] 

m9mmm<Dm^mm"y^f-^'di, 1. sviolsi 7o^^tf^M 

-T-?)^, m-^^ff'JOVTT*^^^-r^jmfl7 40lg£3Wjft/^ 7 2 

^[p]/^ 7 2 t'f >£°-^>^^£*L& 0 
[0 2 4 2 J 

K7^£ff/&f £ nMO S YyyVT.9 7 3 b^t>fi^^l»^' 
-X 7 2 OJTfl*^ Z OJ^TOlfi, fflxJf 2 0 mil^L, pMOSh 

^ yVT,*? 7 3 atDj-ymh* 1 1 0 OW^t^o iOJ: •? t VOH 
2 = 0. 95 V, VOL2 = 0. 2 5 V t & , *m«JEV r e f 2 = 0. 6 V 
<h££ 0 lilffiV r e f 2 ^Mf ^«ii>Ifit A fi 0 . 3 5 V t & 

[0 2 4 3] 

-77, 1. 2 VIOL S I 7 l^<blf-^£3£lt-t£it-S\ lf^§:ff liUO V T T 
«^fM-r^>^tf7 6 out £$U?ft^ 7 2<D!&&4 y\z-yyx(Dmtm 
L4 OflCt^t^o L^oT. ^^Tm^^X 7 2 <h >tf-^>* 

[0 2 4 4] 

Ztz, K7^/^itn P MOS F7>v^^7 5 a O;* >f^£;5l75[^ 
^ 7 2 0#14^ >tf-^>X Z OJ^TOfi, ^Jx.if 2 0 n^f^^L, nMOSh 
7>v^^ 7 5 b(7)t>ffi^ 2 0 i^i^Ct^^ VOH1 

= 1. 00 V, VOL1=0. 2 0V^^„ £ fc, ^m«JEV r e f 1 = 0. 
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6 V tK*), mmm&V r e f 2 0f|K— &1rZ>o c\<Di§&, I$1EV r e f 
[0 2 4 5] 

<D£7KWtfc-?2>ZtX\ Signal integrity X < M"f-*iSMT* § * 0 $fz, MM 
HffiV D D Q (i 2 fill, &mW.l± V reflil ttST^tf o $ tC, ^Hife^J-C 
t±^€JEV r e f = 0. 5 V2 t J: 9 iZ&fct2><D"?&mnE.V r e f O 
£jfltJ& f 3g|&-C**o ^fA37^fiitHo «mi±VTT(i 

^^f^v», S$tEV r e f(0i^, lilEVDDQO 1/2<D 

ffirt* < 1**L"TV>$:v>OtN # K7^f^pM0 S h 7>yX^St;nMO 

S h7>'^^« KM V-*HU^fcm&ri s EP;&D$*L, pMOS f7> 

[0 2 4 6] 

III 2 2{±^^<7)^f^v^xA<7)||l OlIife^^flt^Sr^-rialKlilT*^ 
© H 2 2 li 1 . 5 V&<D LSI70M. 2 V^O L S I 7 1 W-ete-^*3t*fT 
9 ®&MX-$>2>o 02 2 (a) (±1. 5 V^L S I 7 0^<b 1 . 2V^LS 
I 7 lMf-^-^^f-r^^O^fflfilUi^^^t. 112 2 (b) fil. 2V|OL 
SI7H^1. 5 V^L S I 7 0Mf-^-^^f-r^>^<7)#iffiIali^^^LT 

[0 2 4 7] 
[0 2 4 8] 
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jf-^^^fl-^DrivertiPush-pull^^tL/cpMO S h7>y^^S 

(f-^>^Z0iJ4 Oatl)^ 'ff-^^'S'ff-r^ReceiverfiVTT^^tL-Cv^ 
&o Sfcfc, 1. 5 V^L S I 7 0M 1 . 2Vf^LS I 7 ICii, iSVD 
DQt (1. 5V) Ol/2t^^0. 7 5 V7>«t£EVTTt LX-tti^ti 

[0 2 4 9] 

Si 0^U&M^S-^f^v^-rA-ei±> 1. 5V|<7)LS I 7 0^^if*I 

^fp]^^ 7 2 £W >\£-y>X%E&Zi?i2>o 
[0 2 5 0] 

K7^^iif^nMO S F7>y^^7 3 b >»t£$.y7r&]^ 
.X 7 2 <7)#14-Y >kf-y>-^ Z OJaTOffi, Wx.tf2 0fl»:R€U pMOSh 
7 ^ 7 3 a <7)t 6 0 n tcf^f^o «fc 9 £ , VOH2 

= 1. 05V, VOL2 = 0. 2 5 Vt&*K mmW.J±V ref 2 = 0. 65V 

[0 2 5 1 ] 

-7?\ 1. 2 V^OLS I 7 H^ff ^ft^i^ ff^ii<7)VTT 
C40n H^7£l-^o Lfci*oT, f^&ft^yjft^X 7 2 t > tf- 
[0 2 5 2] 

K7^f/^iit^pMOS 7 5 a <D* y&tfLZMU&l^ 

7 7 2<Dm^ yTd-yzsAZ OJ^TOtt, tflJxJi" 2 0 HKl^U nMOSh 
7>v^^ 7 5 b(D*>mjii> 2 0 mcf£;£1-& 0 iw±9i:t*t, VOH1 
= 1. 05 V, VOL 1 = 0. 2 5V^^ 0 Sr$lJIV r e f 1 = 0. 

6 V<h^l9, &mW,f±V r e f 2 OlfitC— gc1-&o ;<OM, 2fei£«£V r e f 
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1 K*tt-&te-3«iefl£AI±0. 4Vfcfc&fca&, «-ig-lg*Bfit«r3te^twflliS-t-&i 

[0 2 5 3] 

*l£i&0!l"TNi. & K9^/^;*>t£#L£III^LT 73a = 73b=75a = 2 
Oil. 7 5b = 6 0nt:t^t^;tt\ 1$IEV r e f ^)i*0. 7 5VC 
txfct&Z tii^M^hho Z<Dm&, 1 . 5 V^CDL S 17 0 tin 

^(D&^m ZftomoL S I -h^fe-fh y^fACffli^J; ^£jj-e&& 0 EI 1 
m^L^jf-^-^vXT-A-eii. ^P^tcKg^tL^ L S I H(ifiVDDQfit/6 ? 

#*&^tL-cv^co w^seg^ti&L s i tc^vDDQfiio^^ 

[0 2 5 4] 

Z<DXd^, VTT»£#oPush-pull K^-f/^ffiv^ fEis*mo#14-f 

> tf- z o t^tLt, &m*mmx<Dms & K9>r ^mo-fit £±ts 

<0i9i:t^t^>-t-e\ Signal integrityJ: <^f^-^f^-e^^o «M 
1£VD DQIi2 ffig, ^SfiflEJE V TTIil *mmi± V reflil fl^-C 

mho z h *mMWTi*mmmj±v r e f = o . svu^^j;^ Ktss^t- 

&fc**iH*£EV r e f 0£j£j&*3gF^-e**o 1"£:b*>, ^fA3^ h £®« 
tl^o VTTT(i K^^/^Vn^^ >tf-^>^Hf t-^f6]/N^ii^tt 

^m*^M*^^v^ 0 S^IEV r e f <7>«*\ filflEVD D QO l / 

2 0f*t>^l <TttTv^v^-T\ #K7^^ P M0S f7>yX^M*n 
MO S h 7>yX^©Ku^ >- V-*WK^#fc«ftj& f eP;iJn£*L, p MO S h 

[0 2 5 5] 

III 2 3li^<D^^|y^fAO$l 1 ^M^O*j££^?-|IIi&0T** 

0 02 3111. 5 V^O LSI 7 0 <h 1 . 2 V^O L S I 7 1 IHjTMB-^Ka&Srff 
?0»*^o 02 3 (a) til. 5V^LSI70*"bl. 2V|OLS 

1 7 lMf-t^^fi-^^O^Hlli&^^L, EI 2 3 (b) (i 1 . 2V^OL 
SI71H1. 5 VIOLS I 7 OMf^£^f1-&Jt-£^iffi0j&£^LT 
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[0 2 5 6] 

ttz, BI2 3-e*i, mii^m^^L^^K l/y-/i, OFFti<7)^^ 7f 
o 

[0 2 5 7] 

^Sr^Hg-f ^Driverl±Push-pull^^$tL^pMOS h7>v\X*& 
^nMOS h ^ >v*?-ei»J&£*U fSiHISK&T'ab^^lo]/^ 7 2 > 
t-f>^Z0(i4 Ofl-e^&e jf-^*^f1-SReceiver(iVTT|^$tL-Cv^ 
&o 1. 5 VIOL S I 7 0«orettK2tlfc-f * VTTt3(i. ^fwHJO 

1. 2VIOLS I 7 lOtltEVDDQ (1. 2V) <0 1/2"CJbSO. 6 
V«$til»o 1. 2 V&<DL S I 7 lffiOJEttK*Nfrt*VTTKtt 

,&mm<Dl. 5 V|©L S I 7 0«1)±VDDQ ( 1 . 5V) <7)l/2t 
**0. 7 5 V3i«Wjt&$*L-5 0 
[0 2 5 8] 

m 1 1 HWfl^H-i-^v^T-A-eti, 1. 5V^LSI7 0^t)ff?-I 

^.TVft^* 7 2 t4>\£-y>A&&2ti2> 0 
[0 2 5 9] 

K7^f^»jSnnMOS f7>y'X^7 3 b <D* ymH*WJj\ft^ 
7, 7 2<£>#tt-f >tT-^>^Z OTOi, ^Jx.(^2 0 OKISteU pMOSh 
7 >y^ ^ 7 3 a <0 1 3 2 fl CiSt-So VOH2 

= 1 . 1 0 V. VOL2 = 0. 2 V £ >K IflEV ref 2 = 0. 6 5 V <h 
-Oif^ »rg*EEV r e f 2 tetfi-a-M-JMBttA »± 0 . 4 5Vt^^> 

* > m^mmm * ^ -t & - 1 § & 0 

[0 2 6 0] 

-73, 1. 2 V^OL S I 7 1 S:Mt*#^ ft SfillOVTT 
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[0 2 6 1 ] 

K7^f/^«t^pM0 S h7>S>** 7 5 a<7)*>iWnM0 
Sh7>^^7 5b^ >*£#t£> Zti^thRUfil^X 7 2 (Dft&J > t? - ^ 
Z OJ^T^f, Wx.WT2 0 ni:^t &o «t 9 V0H1 = 1 

. 05 V, VOL 1 =0. 2 5V^^ 0 S^mEEV r e f 1 - 0. 6 5 

V 0 , *mmEEV r e f 2 OflttC— »-f&o Zff>m&. S$IEV r e f 1 

[0 2 6 2] 

iOi^C, VTTi^£3#oPush-pull K^-fA£fflv^ feIiK©#tt>f 

> e-^y^ z o (;^lt, # ■< ymxom^±.m 

<D£o^txfcir2>ZtX^ Signal integrity J: < fa-%r$:fc$k~?& &o MM 

sj±vDDQi±2ti, mmmmv r e f i*inmxmts- 0 ^mmmxa, &m 

SEEVr e f fcjSUSt ^tf>*/h««*ia 1 

9<Z>0U<fc 0 < ^tL^> 0 Sfcfc, &S*JEVTT(i2tt£!&g-e**:&*, K 

*2£«flEV r e fW, «ig!mEEVDDQ0 1/2tfHi6^ib*£ <-TtL-CV>^ 
^<7)-?\ # K7^^<7)pM0 S f7>v^^MnMO S h 9 KW 
>- V-^p B ^C7t7>^mfi^nJP$tL, pMOS f7>y^^^nMOS 
> * tclftft - £ imm-Ztb 0 ^ Affi^fi & # * 0 

[0 2 6 3] 

o 0 2 4 li 1 . 5 V^CO L S I 7 0 t 1 . 2 V&<D L S I 7 1 mxit^fe&Zft 
?@Wr$)l.o i2 4 (a) til. 5 VIOL S I 7 0^<b 1 . 2V^LS 

1 7 \^m^*&m^&W;&ommm%s*7FL, 1124 (b) t±i. 2vi^l 
sniHi. 5 v^ols 1 7 o^m^zmm-r2>m&<n^mm&*7f;Lx 
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[0 2 6 4] 

> if ^rit ^ y ^-yy^mm^m^. z ntz a s^mm Lxmm l 

[0 2 6 5] 

fFnMOS Y?y*J7s? £ *L fE^S&-e*^m^[o]^^ 7 2 <7)#f£^ > 

0(4 4 Oat^^o if-^^^f-r^ReceiveriiVTT^^^TV^ 
£ o £ h tC, 1 . 5 V^O L S I 7 0 fflOlEK) U^JS-r ^>VTTCIi, $-fg« <P 
1 . 2 V&<DL S I 7 1 OS^mffiVDDQ ( 1 . 2 V) <D l/2^hh 0 . 6 
V^m&Zti&o t fz, 1. 2 V^OL S I 7 lflJc9lgfjj^j£1-£ VTTCIi 
, ^IfTOl. 5V^LSI 7 0<7)II1J±VDDQ (1. 5V) 01/2t 
&&0. 7 5 V«|$£ti& 0 
[0 2 6 6] 

mi 2»M<7)#-tfSisv^xA-e(±, 1. 5V|^)LS I 7 0^^«^-^ii 
MOS h7>v^^7 3bOt ^J£}5LOl6£35l^-[n]/^ 7 2 <7)#14-f > tf- r > 

^<hl^i:4 onw^i-^o Lt^o-c, K^/^^>^7«yVio]^^ 7 2 

[0 2 6 7] 

ttz^ m^im\<nvTT%m*Mj&-f&m.tii%z7 4<nmz. 6. 6 

7ntC|^1-^ 0 ^Oi^Ct^^ VOH2 = 0. 96V, VOL2 = 0. 3 
6Vt^^ **£SJ±V r e f 2 = 0. 6 6 V £&& 0 Z<Dt§&^ *f£SJ±V r 
e f 2 Iznir&m^mm&liO. 3 3 V£&&7t;46. fl| -^-»SflS^5£^i3$t^ 

[0 2 6 8] 

1. 2 vj&cdl s 1 7 1 frhm^*mmirz>m&, s^mfc-tz 
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pMOS h7>yX^ 7 5 a<Ot>iWnMOS h7>y^^ 7 5 b«t> 

t. k 7 >f *<n> * ymxtmufiiy^* 7 2 t -f > tf - y yx&k zkz> 0 

[0 2 6 9] 

t tz , m^mm o v t t * & ««ts 7 6^it, 01 *. «r 6 o n k 

Ix^l-^o i^i^Ct^t, V0H1 = 1. 02V, VOL1=0. 30Vh 
ttho £tz, S$1)±V ref 1 = 0. 66Vt^^ 36IHWJEEV r e f 2 Oft 
IC— gti-^o ^m«l±V r e f 1 K#1-£te-^*gfiSA(±0. 3 6V 

[0 2 7 0] 

Oi9(:t^t^ii:t\ Signal integrity «fc < <f-^£{7^-C§ £ c « 
«J±VDDQfi2fIiik i$tffVre f (± 1 ««-CSftr o £ <b ^ »»mffiV 
T T f± 2 *iaH'#3?T* & 7) s \ K 7 ^ /WW >f > tf - ^ > * B# K^[a]/lX K £ 
*t£W27tf>iH*J& f &v*o f fc. SilSV r e i<om&. HlffVDDQOl. 
/2 tfHitri* £>;*:§; < ftiTv^^v^t\ # K5>f^OpM0 S h 7 >V^91kXI 
nMOS h Fl^-f >-V-^KItC7t7>^me^IlSn$tL. pMOS 

[0 2 7 1 ] 

IH2 5WfMffely^fA©il 3^ife^Jofl|^«r^i-|HlKia-e*>* 

0 @25(il. 5 V^O LSI80M. 2 V^O L S I 8 1 WTMB-SHSSfcfr 
^@KW-C*l>o i2 5 (a) lil. 5V^LSI80^t)l. 2V|OLS 

1 8 lMff^lit ^^O^tfEIK^^L. 02 5 (b) lil. 2VIOL 
SI81^1. 5 V^OL S I 8 0^lf^£^lS1-£it^l§Hffi[I!i&£^LT 

[0 2 7 2] 
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, ON^JCfe^^^ v^<Dm%m$m%Wr 8 4, 8 eOfHU^TlEfcLT^ 

o 

[0 2 7 3] 

ttz, m-^-^3ijf1- ^.Driver (in MO S h 9 > 9 X%Wu £ *l£0pen drain 
*) (Open drainlSJ^c) , 8 2 <7)#1£-f > fcf- 

/>XZ0I±4 Ontli^o «-^-^^f1-^)Receiver(iVTT^$tLTV^ 0 
1. 5 V^L S I 8 0 VTTKti, ^ffi!l<7) 1 . 2 
V^OLS I 8 l<7)Sitl±VDDQ-e*^l. 2V^M$^o 1. 
2 V^<7) L S I 8 1 %<T>WSh iZftifc-tZ VTTC t±, 1 . 5 V^<7> L S 

1 8 0©iil£EVDDQ-e^)^l. 5 va*#<&$*L& 0 

[0 2 7 4] 

mi 3mmm<Dm^riiiM^^v-Ax^t, 1. 5v^Lsi8o^^«f^i 

2 <Dwnj (Dm. t m c 4 o n iz&fe-t ho Lfz^^-c, %rMm&tf>* 

MJjfil;** 8 2 £'(>\£-?'>X&&Zti2> 0 
[0 2 7 5] 

ttz, Y ? 4 '^m&t Z> nMOS h 7^V7*7 8 3 >^JiL^m^(6]/^ 

1-^>«h, VOH2 = 1. 2 V, VOL 2 = 0. 4 0 V £: & *9 , SitffV r e f 
2 = 0. 8 0V<h&& 0 mmW.J±V r e f 2 Kft-f&fi-^IMA (± 

0. 4 0Vt^^ fi^il*B«S:^t:*ftt Sit a*-? § £ o 
[0 2 7 6] 

-^"> 1. 2V^LS I 8 ltf>f>«-Jf-£j£«-rS»£\ M-t^WfJJ^VTT 
»»*Mt4fiJtS8 6 0^^^|^]/^ 8 2<7)#14-f xvmtm 
£ 4 0 n JC|S;3e1-*o U:^ot, j&Sg&Jftri^^ln]^;* 8 2H> k?-^>* 

[0 2 7 7] 

ifc, K7^ nMO S F 7 n 5 00*1*2 
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. 8 6 ntcis^l-'So z<d-x o ^irh vohi = i. sov, voli=o 

. 1 0 VtH, itz, SflBEV r e f 1 =0. 8 0Vt4'^ «$t)±Vr 
e f 2<0tti:-St4o *mmi±V refl K^T*" ^Mf -5§«I1fi A »± 

0. 7 0 V htahtztb, fe^W^*ttt\~Wfc* Z> - tj6*t?§ & 0 
[0 2 7 8] 

£ fc, 8 2 ±%mtlZ>m J !7<7) >«ffi<^igK (Reference) 

1 . 5 V^O LSI80M. 2 V^CO L S I 8 1 t (GND) 
Hi" & £ ^ U > h 2£*tf>SS:t|-J&*#S K & <> 4 fcflgWEE V D D Q £Ref erenc 
etirZWGr, 1. 5VlItl. 2 Vlii: £-e*l-F*LReference£: LTfflv^ 

<O0K (Reference) ti^i&mfi (GND) f^^it^tiL^o 
10 2 7 9] 

icoi^ic. m^mj±VDDQlc^M^tt7t:VTT|^^J#o0pen drain K 7 

K^>f /^*>®fcL<7>fit£±ffi<7>cfc 9 iZ&fe-f&Z Signal integrity^ < 

MTffitfo SitffVre f = 0. 8V= (2/3) V2T^SWti 

itffiVref04«If^o y^f An^ h^fiitt'i^„ 

^K7^f/^nMOS h7>y^^^r/-V-^W K^&fcffijW 
flPStU nMOS Y7>i?X?*^mM^W)ftZ&&Zttf-f$m'e$>t), Atb^J 
#*fcfi*-C§*o Sfcfc* V r e f (Df^lv^:^ lxv-/s<7)|^ 

[0 2 8 0] 

0 BI 2 6 J± 1 . 5 V&<7) LSI80M. 2 V&<D L S I 8 1 fSl1?ig J $ffiak*ft 
9 m$&M~?$>2> 0 EI 2 6 (a) til. 5 V^WLS I 8 0^t> 1. 2V^LS 

1 8 lMf^£^lf1-&^O^fffi[I]J&£7FU 111 2 6 (b) 111. 2V|(0L 
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SI81H1. 5 V|(7)L S I 8 0^in^ZmmirZ>m&<7)mm®ffiZ7f;LX 
[0 2 8 1] 

[0 2 8 2] 

i fc, m^rir&m-f&DriveritnMO Sf7 y V* *? tL/cOpen drain 

lfiIB&-e*> •) , ^*m»T*4^|Pl/^ 8 2 <D#14-f > Z 0 14 4 0 a 

-e&&o -fg-f- £^fS1" ^Receiver (4VTTi|«£ *lt^* 0 * 1. 5V^<7) 
L S I 8 OfflO^WjtC^J-jSi- * V T T KU\ ^rltHJ?) 1 . 2 V^O LSI810 
lilJEVDDQT^^l. 2VfimjfeZti2>o Ztz, 1. 2V^LSI81 
«Offi»^itJE&"t* V T T Kf4. ^MffilO 1 . 5 V^<7) L S I 8 0 <7)«i!gmJ± V 
DDQ-e*-5 1. 5V«f^HS 0 
[0 2 8 3] 

£1 4»JWi^y^rAfli, 1. 5V^LS I 8 Ofrbm^ZM 

2 co#tt 4 y e - ^ > x <om t m c 4 0 n Ktsjef * « l #0 r , ^tgfet^ 

[0 2 8 4] 

ttz, K9>f ^"^SrfltJKf * nMO S 8 3 

8 2 0#14^ ^f-^^Z OWT^i, ^x.(f4 0nt:^tl)o i^ct^tc 
-f&t. VOH2 = 1. 20V, VOL2 = 0. 6 0 V <h & , 3fciS«JEEV r e 
f 2=0. 9 OVi^io :^)*^ *^«i±V r e f 2 HJt't^'BWfiffiA 
14 0. 3 0Vfcfc*fca6, «-9-iS««S:^^it^i-*ifc*«T?§*o A 
(4„ ^Ii(fS STL - 1. 8-ete^tL^. r e f K*t-*- & A2J V"* 

;i/ (0. 2 5V) <7)m 7 £B ! £t1r& 0 
[0 2 8 5] 
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ifc*£^j£-*-*«J5rL»8 6 0H«r^|pI/^ 8 2 <7)#14^ > fcf- 4) fit ft 
Hl^i-^>o L^oT, ^«^71^(t]/^ 8 2 t > 

[0 2 8 6] 

8 2 Otft^ > tf-^>X Z 0 WTOf, ^Jx.(^4 0 ClKWLfct&o Z<D£ofc 
■fht, VOH 1 = 1. 50 V. VOL1=0. 7 5 Vt&O, *m«£V r e 
f 1 = 1 . 125Vt&£ 0 SitEV r e f 1 K*J"*-*«-i§-«*Hii 

Alio. 3 7 5 Vttthtztb, M^*gli£3fcfrK«feffc"f * - ^T* § 4 0 
[0 2 8 7] 

$»J-eii, StllEV ref UVref2 <h^— gcL&v^\ m^mJE 
VDDQ#2ttI, S$«EV r e f ®ITe&& 7ta6, IMit Ltli 
Jfc«W4?& < Xffitso 
[0 2 8 8] 

iOi^:, «MSEEVDDQ^^^$tLfcVTT^^#oOpen drain K 9 
-f^£fflv\ f5MHi^O#14^>li-^>XZ0«tLT, #jfcS«g#L<Z>fiU £ 
K7^<a:*>«ffi<£Hi&±iB<£>J: 9 i:R5fet4It-e, Signal integrity,*: < 
te-S-fc^-C^So «mi±VDDQf2 2fl^ 3£*fc«JEEV r e f tt 2 fi 

^-e^tfo $t>tw, SflffVre f 2 = 0. 9Vii. 0. 6VU^iMi (3 
/4) V2t*-50-ei*lffiVr e f 2 O^^^T* * o 
[0 2 8 9] 

— ^> 3feiH«£EV r e f 1 = 1 . 12 5 Vt?**^ lilEV r e f 1 
^^^L^v^^ii. K^-f^£fltJ&-f& nMOS h 7>v** 8 5<Ot>i 
Jnl^ 2 0 Q i:ftL(f i -?-<7)t^ V O H 1 = 1 . 5 V, VOL1=0. 5V 
«b&*K iilEV r e f 1 = (2/3) VI ttthtztb, 1*1EV r e f 1 
(OSL&LiW&WiKltZo itz, mmm&V r e f 1 £**mj±V ref 2 = 0. 9 
VK— gc$-££*&£-f±. K^^^^ft^1->E» nMOS h7>y'xn 5<0t>I 
fet^r 1 0 CHZ-ftUt Z<DWi&. VOH 1 = 1 . 5 V, VOL 1 = 0. 3V 
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t^i), I*l)±Vref 1 = 0. 9V<hft-5>o -<7Mt(i, _hlE0. 

V>(i (3/4) V 2 f^CMt^o iot, y^rA^K 

^Tit£-C&*K Affirm M&^£-2>o Sfcm iitff V r e f <7yfl7^§v> 
[0 2 9 0] 

HI 2 7(i«B;Wf^^v*-rA<7)|l 1 5 mmm<Dm^^m^mxh^ 
o 02 7lil. 5 V^<£> L S I 9 0 t 1 . 2 V^tf) L S I 9 1 WCM ^fc&Zft 

0 m%bffl~?1b2>o El 2 7 (a) it 1 . SV^OLS I 9 0^t> 1. 2V|OLS 

1 9 lMf^£^f1-£^0#lffi[I]i&£7FU @27 (b) til. 2V^OL 

s 1 9 1 i . 5 v^col s 1 9 o^m^*mmirz>m&<Dmffim3&*7FLx 

[0 2 9 1 ] 

tfz, 02 7-eti. mfi^ffi^^#L^v^ OFFttlW^yf 

, 0N^j|i0c£>&X^ y^<7)^fliMfeLtl9 4. 9 6 OUt^^-rfBfc Lt^ 
<5> o - 

[0 2 9 2] 

tfz, jf-^^^fi-^DrivertiPush-pull^M^tLT^pMO S F7>yX^S 
^nM0Sh7>yy;^ Tit j& $ *U ^imT* Z> MJjfii^X 9 2 <D#t£^ > 
\£-V>XZ 0fi4 OfltMo 'ff-t^^f -t^ReceivertiVTTll-^^ttTV^ 
£o 1. 5 V^OL S I 9 0m<DmW)^ttfci-Z> VTTCIi, ^StfJJ^ 1 

. 2 V|<7)L S I 9 1 <Dm.WMJ±V DDQX&& 1 . 2 Vt»*S£ ti& 0 £ fc, 
1 . 2 L S I 9 1 ffi«OlEt!jC^1-^ V T T Uti, ^ffllO 1 . 5 V^O 

L S I 9 OOl^tfiEVDDQt*^. 1 . 5 V«$ti^ 0 
[0 2 9 3] 

mi 5H»JO'ff-f-fs^vXT-A-e(i, 1. 5V|(9LS I 9 O^^jf-^^^i 
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it-r&*§£\ ^zmj&-fz> pmos h7>yx^ 93a o^^wn 

M0Sh7>^^9 3 b<D*>fflfc<Oj&ZW3j\a\s-<Z 9 2 <7>#1£^ > tT- 
[0 2 9 4] 

<7>#14-f >tf-^>^JeJL_hOfl[, ^!lx.(f 2 Z 0 = 8 0 niw^f^o -Oi^: 
<t, VOH 2 = 1 . 40V, VOL2 = 0. 4 0 V t & 19 . i$f)±V r e 
f 2 = 0. 9Vh&& 0 mmm&V r e f 2 tZft-f zm^M^W-Alt 

0. 5 0Vti-5^ ffi-^S«ffi*^^lHS't&it* t 'e#*o 
[0 2 9 5] 

&*3. }&}5t£?9 4 0fit(i6 0 n^tll^-r^^i: tflS* 1 , IftSV r e 
f 2<Dtk$ l £m%fc-f2>fz!b, &f?L$f9 4<7)Ht{±2 Z 0 (8 0 a) Utajfe^SO 
#SFi L^o SitEV ref 2li (V 1 + V 2 ) /3 Ti#t>tt& 0 

[0 2 9 6] 

— i. 2 v^wL s 1 9 1 ^f>t t t^>ii^ V74^*mm-tz> 

pMOS \^yV7s$ 9 5 a<7)t«S^nMOS h^>v** 9 5b<7)t> 

/6 ? o T, F ^ /^<^> * ymn>&MJj&\; U9 2t^f>e- r > ^ ^ £ 0 

[0 2 9 7] 

Ztz, ft $««OVTT»»S:f jSt4fiSiS9 I»U 9 2 

(om^y^-^y^X±.(om.. 0Jx.tf2ZO = 8Oni:^n. icoJ:^' 
V0H1 = 1. 30V, VOL1=0. 50V^^ o »mmEE 
V r e f 1 = 0. 9 V£fc*K lilEV r e f 2 fc— Itt&o £4>#£\ 
mffiVr e f 2 Ktt-t&«-^lgi|i§ffiAti0. 4 0V^4^, fc-iHgJBffifcft 
7^ KiUfcf -Sit ^-e § & o 
[0 2 9 8] 

WfiiJ&V 6 <Dm* 6 9. 1 flfCt^t^it ^SEEV 
r e f l<7)4I?:^(:t^/:^ ffiJilf 9 6 0ffi2 Z 0 (8 On) izt&fct 
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%><Di)m* Lv> 0 Z(Dt SmWffiV r e f 1 fi (V 1 + V 2 ) /3 -C#fb*i 
-5> o 

[0 2 9 9] 

£ ^fp]/^ 9 2 ±Z : iMth2>m j $<7) V * - >my;f <7)^S§ (Reference) 
1 . 5 V&<D LSI90M. 2 V^O l S I 9 1 t J&mfc (GND) 

IZ?& t7°\) y YW^mm-h^^tz^o m^mEVDDQ^Referenc 
etir^m^, 1. 5Vti|M. 2 Vl/Ii £^tt^ ^Reference t Uii^ 

OigK (Reference) (GND) T^^^HflU^ 
[0 3 0 0] 

Z<D£ 9 I:, «^mEEVDDQ^^M^tt/iVTT|^^#oPush-pull K9 

Yy4^<D^^mX^m.^±M^X O bZt%j£irZ>Zt7:\ Signal integrity J: < 
m^ZUm-e^&o tfz, m^mffiVDDQ(±2fI^, lilJEV r e f (iltt 

m-emtto z ^mmmx* i*mmmi±v r e f = (vi+v2) /3t%z> 

i3»t4**OM*3&**^o ^HM^fl-eti^^mffiV r e f (Of^tillE 

V D D Q O 1 / 2 ^ f> ^ Lf t ^l^ltli*r<, A^HJS&W 

[0 3 0 1] 

ii2 8(i^^^t^iiv^f-A<7)^i §mnmv>mm*7£'tm&mx~$)Z> 

0 028141. 5 V%<D LSI90il. 2 L S I 9 1 IBJ-C'©-^^*^ 
dEBATC**,, HI 2 8 (a) J± 1 . 5V^LSI90^t>l. 2V^LS 

1 9 l^fT^&^Tf *&^<^#iiai&£^U El 2 8 (b) til. 2V,|OL 
S I 9 1 frh 1 . 5 V&CDL S I 9 OMf^£iHfff1-£*#^<^fiffi0j&£^LT 

[0 3 0 2] 
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ifz, [12 8^, mft<7>H^#L&v\ W->-/s\ OFFt^'f^f 
[0 3 0 3] 

itz. 'ff-^-^iS'ffl-^DrivertiPush-pull^M^tL/zpMO S F7>^^S 
f/nMOS "CflUflt £ *U &mWL$&X~$>2> 9 2 <7>#14-f > 

\£~-VZ/7, Z 0 (±4 0 ClX*$>h 0 l&fSri&IS -r^Receiver^VTTH-^^tLTV^ 
ho 1. 5V^OLS I 9 0HO|g!frK^]£1-& VTTCIi, $«J^ 1 

. 2 V^L S I 9 1 OlilffiVDDQt^)^ 1 . 2V#ft|&$#i*o ifc, 
1 . 2 V^<7> L S I 9 1 MomStofcttfo-tZ V T T fctdu ^fttBJJoo l . 5 V^<7) 
L S I 9 0«lItffVDDQt*a 1 . 5 V^#&$*L-6 0 
[0 3 0 4] 

ffl 1 6Hife^J^M-^^v^-rA"CI±, 1. 5V^OLSI9 0^f)ff^i 

9 2 ojrf >\£-y>x e>m tw\t-A on ti^-f & 0 l fci»or, &Ji&&L 

[0 3 0 5] 

ttz, K7^^'«t^.pMO S YyyVT,? 9 3 aOt'/JSWnMO 

0Ol/2"C**2 0ni:|SjEtl>o ^Oi^Cf^t, VOH2 = l. 40V 
. VO L 2 = 0. 4 0 V £ & »K ^mEEV ref 2 = 0. 9 V £ :^)» 
£\ I*lffV r e f 2t:«tl)ff»iiA(iO. 5 0 V t & £ if#« 
fif6£^H=*lfS1-&£fcj&*" , C#&o iOtl, I$1EV r e f 2 it (V 1 + 
V 2) /3t|f)tLSo 
[0 3 0 6] 

— 1 . 2 V^LS I 9 1 frhttii&m-t&lgf^ ff^HiOVTT 
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[0 3 0 7] 

ttz, K7^/^«t^pMOS \ 9 5 aO^-^SM^nMO 

Sh7>y^^9 5bOt >«<^t£^77fp]^ 9 2 £>#ft^ > fcf - Z 
0Ol/2-C*-5 2 0fii:^jEtS o ^<7)J: 9 V0H1 = 1. 3 0V 

, VOL 1=0. 50Vt^^ o i/:, iilffVr e f 1 = 0. 9 V h £ «9 , 
*i*mi±V r e f 2£HB£— ttSo 3£*£mffiV r e f 1 

-^♦HfiAliO. 4 0Vh£&7c*X 4: 
o *^mi±V refill (V 1+V2) / 3 Tif <b fl & 0 

[0 3 0 8] 

>T^J: o mMmJ±VDDQH®M$tt7tVTT»«r#oPush-pull K7 

K^^/^<7)^->fS^:oiii^±fficOJ; 9 Signal integrity J: < 

tf^fi^o m^«J±VDDQii2«U iiSEVreflill 

S-CSftro ^^>^> *Ite^JT1ii$tffiV r e f = (V1+V2) /3£&£ 
id ^^1-^<7)T^m*EEV r e f^Wflt^^c 1"&:b*>, WfA 

VDDQO 1 /2 OflS^f>^L-f tLTV^^\ iz^^mtit^h^o 
[0 3 0 9] 

1212 9i:i2 8t:^L^il 6 mmm<Dm^m y^tA £-$^t LfcllliJ&S- 
[0 3 10] 

11 2 9 (a) litllE V D D Q = V 1 L S I 9 0 ^f)iltl±V D D Q 

=v 2^l s 1 9 l^m^zMmir&Wt&vmffim&zmL, 112 9 (b) t± 

V2&<DL S I 9 lii^V 1|WL S I 9 0 'MISSUS ^-&^<7>^iffilIIi&£ 
[0311] 
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K 7 4 si : * L T KIR L > ON JtftJS * £ * 4 y ^ <Dm%m. \t £ 
■*-*#«^L»Offitc^rSB|RLTv^o 
[0 3 12] 

tfc, m^zmmi-z K^^fiPush-puii^^^pMos 

> tf - r > .X i± Z 0 £ o ^S-f" * ^M-t *Rece i ver tt V T T & $ *IT ^ & o 
V l^OLS I 9 0«O«»tw^lS-f*VTTJCtt, ^sUPJOLS I 9 1 
OlitEVDDQt^^V2 ? tL^. 0 V2^LSI9 1ffl^)I 

I* tC^Sf •?> V T T tct± N gfgfl IJ <D L S I 9 0 OWSCWJE VDDQ^^Vl^ 

[0 3 13] 

v i^ls 1 9 ofrhm^zmm-rzm^, ft$movTT»a 

£ffMlh£»Lff 9 4 0fjt£, 2JUSr|nM*;* 9 2 tf>#14-f > \£- V> ^<DW.tmC 
Z 0 H^-t^o L£rt ? oT, 9 2 fc^f > fcf - ^ > * S£g- 

[0 3 14] 

£ fc, Ky-f^^tit^pMO Sh7>y^^9 3a Oi^ffilJFnMO 
S h 7>*J*9 9 3 b^^ftL^fl^^lBp^ 9 2^)^ >tf-^>^. Z 
0^l/2i:i^f4o iwi^Wi:, 

V0H2=(2Vl+V2)/3 

V0L2=V2/3 

Vref2=(Vl+V2)/3 
[0 3 15] 

— 3\ v2^lsi9 i frbm-%zmm-r2>m&, fi^iovTT»» 
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[0316] 

Sh7>y^^9 5 b <^ >t£fcL^lI£^fa^* 9 2 > tf- Z 

0 <D 1 / 2 izmyzir 2> o c\ <D £ i iz-f Z> t ^ 
V0Hl=(Vl+2V2)/3 

V0L1=V1 /3 

Vrefl=(Vl+V2)/3 
£&*K Vref2<b-^i-^ 0 
[0 3 17] 

>T<OJ: 9 fc, W^mmVDDQtc^M^tt/iVTT^^JtoPush-pull 

f^fW^#t4-Y>^-^>^Z0^tT. ^«^/L<7)flS. £ 
K9^/^<7)^>M^c7)1it^Jif£<7)J: 9 ^^-t^-^-e. Signal integrity^ < 
ls^-£fc^-C£& 0 ifc. m^.SffVDDQfi 2mm, litUV r e f fill 
MTffi&o $II«tlii$l)EV r e f - (V1+V2) /3tteZ> 

1 9 r e f 0£/&7} ? #^-e&& 0 i"^*>*>, ->^t-a 
^XYZi&m-?£Z>o ttz, K^^tt, >t 0 -^>^l^t«^r^ipW~ 
VDDQ(7)l/2<7)f^f>^Lftit^^^ ^^^Fn11i(i^f)^v> 0 

[0 3 18] 

EI3 0(iH2 9 t'7KL^«^f5^v^T-A-efflv^SmSi±^^1-^Ii]J^<7) 

— ttj&n £^-rnii&iii-e& & o 

[0 3 19] 

IH 3 0 ^ml-m&li, mmnS. V refHt, V r e f = (V1+V2) / 
3 £M£1-&0j&T&*K 111 3 0 (a) fiil^R t 2 RO^M^'tfi-eti 2 o 
f^ffl^tS$l)IV r e f £fl££-£&#!k HI 3 0 (b) 4 
#L&£teri s 2 R^2o«^^fflv^I$«)±V r e f 
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[0 3 2 0] 
[0 3 2 1 ] 

[33 1 ^tfI-J; 9 ^ ^S^miM^m^m^-fc&'yX-T 1. 5V|<7) 

#j»#^in]^g (lsi) looti. 2 vMo^^maiiis&^fi (l s 
Dioi tm^mm-ehhWifa^* i o 4 titii^^ $ e i . 

2 V^i£##:^«@SJ&^m (LSI) 10U1. 2 V^(O^i#:*«0^ 

t (lsi) 102 t^f^ii]E&-e^^>^fS]/s^ i o 

-e$>Z>o 1. 5 V^L S I 1 0 0 t 1 . 2V^OLSI lOlili, ^JilfD 
I MM 1 0 3 ^fc$*L£ 0 
[0 3 2 2] 

LSI 100, LSI10L WL S I 1 0 2 li, ^rtL^ti^M^<0 K9>f 
[0 3 2 3] 

^UMB^^M^SiUv^-r At?fi, #L S I H^#&-T*3£iSI«ffiV r e f A 
Offiiira— ^-^fg^rO. 6Vl^i:i^tl)-ttiit)±Vre f A 

o4S^iiati^, K-r&£<hT% ^fA^fc trm^mjE 

VDQ^2ii, iitBtVref A^lliC^^.^ y^f An^b^f 
*"C § & o *Hliit ti, D I MM 1 0 3 ^m^-T £ K^mffi VDDQ^2l 
D I MMOS^j^y^f AOtiSrfiiti*, £ #LSIIi 

*il<a p c B ±K3f*c$ tit v>t i> X 

[0 3 2 4] 

^ k , ^ 5 <7) mm<7)fim ^m^um y^fAj nm-r m$m co^t 

[0 3 2 5] 
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@3 2li, EI 3 1 C^L/:^5<7)IlOM^IiIt^> ^y^fAO 
Hi 7Hi&^^>*^:*^1-|HlKgIT*ab4o 0 3 2fi, Ei 3 1 t:^L/:S$ll±V 
refA=0. 9 VHf^i-^^lJ^^LTV^o i/z, EI3 2 (i 1 . 5V^<0L 
SI lOOtl. 2 V^L S I 1 0 1 Rg-CM-^SiSrff 9 111 3 

2 (a) (± 1. 5 V7fr<DL S I 1 0 Ofrh 1. 2 V^L S I 1 0 l^Mf-^^i 
if 1">2)^<7)^fiffi®K§^^L, 0 3 2 (b)iil. 2V^LSI lOH^l 
. 5V^LS I 1 0 0Ma-^^^fi-^i#^^^flB(iIi^*^LTV^ o 
[0 3 2 6] 

. ON#cg|^&£^ y^OUffifcltl&tii&l 0 7, 1 0 9 cDfiftc-^-CfSfc L 
Tv^ 0 

[0 3 2 7] 

ttz, lf^£^lf1-&Driver(inMO S h y s V* 9 ~CmJ&2 tltzOpen drain 

@!&-e£>*K i o 4<7)#tt-r >tf-^^7.z oii4o 

O-e^^o M-f-*^1"*Receiveri±VTTH-3g$tLt:v>* 0 &ib\ 1. 5Vf, 
OLSI 10 0 ffloreftfc*tJE&-f & V T T Kli, ^SffilJ<7) 1 . 2 V^O L S I 1 
0 1«D±VDDQt*^l. 2V* t iW&$*L4o 1. 2V^LS 

110 1 1BJOigI&&C*tJEt.f & V T T fcfi, ^ff flflO 1 . 5 V^O LSI 1 0 0 O 
lliEVDDQt^.^ 1 . 5 V^tfti^ti&o 
[0 3 2 8] 

mi 7m&w<vm-^mmi/XT-^Tiz, 1. sv^ls i i oo^^tt^ 
* i o 4©#tt^ >fer-^>^omi:iwiD4 o ntci^i-^ 0 L^ot, i^a 

Jg^^fS]/^ 1 0 4 t 4 > tf - v y x^g- £ o 
[0 3 2 9] 

ttz, J**fcWL-?Z> nMO S h y^VT.9 1 0 6 <D* >mffL*WJj\a\s* 

A 1 0 4 0#te>f >\i-9>X<Dmtm£4 0 ntc^^-f * 0 iOJ: 9 £ 
, VOH2 = 1. 20 V, VOL2 = 0. 6 0 V <h & <9 . **£mj±V r e f 2 = 
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0. 90V^^ o -<7)^. ^mmffiV r e f 2 tc^-r^jf-^tiililffiAtiO. 

3 ovt m-tiiiiiffi^^^i^i-^ >r ^ 5 ti^„ »mmj± 

Vr e f 2(i3/4 (V2) T^htiZo 
[0 3 3 01 

i. 2vi©ls i i o i^fg^-££Hg«i#£\ m^mmnv t 
Tim^mm-f z>mx%k i o 9<7>n£$Ujfti]^ i o 4co#t4^ >\£-y>x<o 

[0 3 3 1 ] 

K^-f £ nMO S h 7 1 0 8 >ffit/L£ , 00*1* 

1 0 nCt^t^o VOH 1 = 1 . 50V, VOL1 = 0. 

3 0 V<h&-i> 0 f S^t«J±V re f 1=0. 9 0 V t & *K *i*m)±V r e • 

f 2oi;:-at*o z<Dm&. mmmj±v ref 1 ^-r&^«fi«[Atto 

[0 3 3 2] 

^|p]/^ 1 0 4_L^^^4'fS-^-<7)'; ^ ->m»St0^j^ (Reference)^ 
,1.5 V^O LSI100M. 2 V^CO LSI 10U ( 
GND) K-fhty^)yY mfcmm-hmW] K & h 0 * & > «aS*JE V D D Q £Ref 
erence £: 1" & i§-g\ 1 . 5 V t?S tl. 2 V ttjg t £ tt^ ^Reference t LX 

- >«»EO^J» (Reference) (GND) i t Lv^ G 

[0 3 3 3] 

-<7)J: 9 fc, «2g«SVDDQ^SSc$tL^VTTj^3S*jfoOpen drain 

Ky^/^^^^coM^ifSOct d ^11^1-^ - Signal integrity^ < 

fi-^«rfejSfe"C#*o filEVDDQ(i2Sl, I$1EV r e f i± 1 « 

^-C^tfo Sfcfc, mmmi±V r e f =0. 9V=0. 7 5 V 2 K%2> X o KB* 
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[0 3 3 4] 

£fz, MmmJ±V r e f ©t^HDIVDDQO 1 /2 OiitJ: *) « < 
{£rtWn£*U nMOS h^^v^^^^W^ftlj^^-tir^-t^Bltl-e*)^, 

/ *<7>fxft# ? WI> K & £ o * 

[0 3 3 5] 

@3 3ii, m3 \kZ7FLtzm$(omM(D%m*mM-tz>, m^m^^y-^^ 

mi 8^»J<7>«J&£^t-ro0^&£o 03 3(i, HI 3 1 iZTnLfz&mm&V 
refA=0. 9 V izf^i~ ^M^t^LX^ ^> 0 tfz, [H 3 3 fi 1 . 2V^L 

s i i o 1 1 1 . 2 v^ols 1102 m-cm^fcmzftd m$&m-e&z> 0 m 3 

3 (a) lil. 2 V|(7)LS I 1 0 1 frh 1. 2 V^coL S I 1 0 2^fif^l 
lf-t£^<7)l§Hffi[IIi&£7FU HI 3 3 (b)til. 2 Vrh<D~L S I 1 0 2 frb 1 

. 2 vi^ls i i o i ^m^zminir&m&^mmmffiZTFLT^^&o 

[0 3 3 6] 

EI3 3-e(i, mU(Dm^W^L%;^, Uz/-s\ OFFti^^yf 
> ON^tc^^^-f -7f-<7)^Aftfi^Afll 11,11 3 <7)Htc#a6Tf£|£L 
[0 3 3 7] 

if-^-^^fi-^ Drivers nMO S h 9 > * t?fl|* $ thfzOpen drain 
«9 . 1 0 5 0#14^f > t:- Z0ii40 

n-e*^>o IS-^^ff 1-^>Receiver(iVTT«$ttTv^ 0 «tEV 
TTIttCl. 2VT£>&o 
[0 3 3 8] 

H 1 S^WiJ^^^v^T- ATli, 1 . 2 VI<7)L S I 1 0 1 ^<Mf^r£ 
£H§1-£*§£\ M-^-^fiiiJ^VTT^^fM-r^^t?! 1 l<7>ffi£;SUjft^ 
* 1 0 5<7)#tt^ >\d-yyx<Dmt\5\£4 0flCt^tl.o U:^t, ij« 
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[0 3 3 9] 

, VOH 2 = 1 . 20 V, VOL2 = 0. 6 0 V t & 0 , i*tJEV r e f 2 = 
0. 9 0V££&o -<£>*&£\ iilEV r e f 2 tC«-T & A ti 0 . 

Vre f 2li3V 2 /4 -C#fbti& 0 
[0 3 4 0] 

-yj. 1. 2V^LS I 1 0 2^f>«^-S:^-r&»^ Is HU O V T 
Ti^^Iit-5»l 1 3<nm.i3N3j[al/*A 1 0 5 <9#14-f > e-^>*tf> 
-fifi <h (WJ D 4 0 ntci5^-r^ 0 Lfc^oT, «^#t«^fa^ 105M>tf 

[0 3 4 1 ] 

ttz, K7^^i^fSnM0S h7>^^ 1 1 2^*>ffi^IfflA' 

x i o 5 o#t4-r >¥-y >7.Gomtmc4 o nK&j&t h 
> voh i = i. 2ov, voli = o. 6 ovtw c ^ 7c. mmm&v r e 

f 1 = 0. 9 0 V <b & *K V r e f 2 OftK— & D 

ievi e f nc^t-r^'ff-^igipsfltA^o. 3 o v t%z>tz#>, m^mmmi^. 

5H-**fS"*"££ fc5&*-C#& 0 tfz, &mmJ±V r e f 2 Ji 3 V 2 / 4X~'&h*i2> 

o 

[0 3 4 2] 

iO«t-9tw, «^*JEVDDQH^$tt7t:VTT«^#o0pen drain K 9 

K^^/^^>^feLOfli^_Lfe<7)ct 9 kzfSEfe-f&Z £"C\ Signal integrity^: < 
«fS:1s«-el4o El 3 2RZfm3 3 iZjfiir £ ? temfomfiLK X oT. lffilO 
^l£l«±V r e f A= 0. 9 V£t$o|H3 1 ^tifiElv^f i 

o 

[0 3 4 3] 
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mi 9mmm<Dm^7^i-mmmr^^ 0 m34(i, 03 1 tzmL tzmmn&v 

refA=0. 6 V Kt^-f hm^7^LX^^> 0 £ tz, EI 3 4 li 1 . 5V^L 

s i i o o 1 1 . 2 v^(DL s i i o i PbTOs-sh^^t d di^ii-e^^o m3 

4 (a) (i 1 . 5 V&<DL S I 1 0 0^f>l. 2 V|«L S I 1 0 1 ^Mg^ £ 
li1-&*§-g-<7)^fffi[I]]&£^U 0 3 4 (b)(±l. 2 V^<7)L S I 1 0 1 frh 1 
. 5V^LS I 1 0 0Mf^£^1~&*#^O^fffi[II]&£^LTv>& o 
[0 3 4 4] 

, ON^ii:*)^^^ •y^O^fflfi^lffl 15a, 115b, 117a, 1 
1 7 b<Dm^*bXUmLX^Z>o 
[0 3 4 5] 

i/z, ^^^I1--2>Driver(±Push-pull^^^tL^pMO S h y > 9 R 
CFnMO S h 9 > v^-ef#J&£a, -fE^iim-e^^m^fo]^^^ 1 0 4 co#14-f 
>t-^>XZ0li4 On-Cab^o 'fS-^^^S-r^ReceivertiCTTl^^tLT 

[0 3 4 6] 

mi 9mmM<Dm^-Bm^^r-^xit, 1. svi^lsi loo^^tt^ 

<7)f$:2Z0 = 8 0 ntd&^lT&o $l-^i^/L^ffi«J£^§? 1 1 5 a £ 1 1 5 b <D 
3kmMK^L< , 4 0fHl&££#>, $Jj|b]^* 1 0 4 t ^ > tf- ^>.X^£- 

[0 3 4 7] 

K^-r^^lf^l-^) pMO S F7>yX^ 1 1 4 aOt^ffi^M 
1 0 4 0#t4^f >t°-r>^mT<7)'fi> Mx.fi 4 0fHCl£;£U nMOS h 
1 1 4 bO^->}g}5L£ 13. 3 3 ntc|^i-^ 0 >r<7)J; 9 tlf^^, 
VOH2 = l. 05V, VOL2 = 0. 1 5 V t & *) , mmW.1± V r e f 2 = 0 
. 6 0V<h£& o ^ri«JEV r e f 2 HM1"^^iii|iMffiAf±0. 4 
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[0 3 4 8] 

i . 2 vi<t)ls iioi T^ii-^iit -tzm^, m^mm^cT 

TfcmZMfc-f&mjLm- H7a l 17b <7)lt£ 2Z0 = 80fi twKJgf & 
o ^miL^mtm^ l l 7 a t l l 7 b <D&mm^L < „ 4 0 01:4^/: 

^JUjft^ i o 4 y \£-yy^m^^ft^ 0 

[0 3 4 9] 

1 0 4 <7)#t£^ y¥-yyx&T<Dm. 09*. #4 0ntcf£;£U nMOSf 
7>y'x^ l l 6 b<Dj-ymjiZ 17. 14 nm^-r^o K-fht, 
VOH 1 = 0. 975 V. VOL 1 = 0. 225V£&& 0 £ S$IIV r 
ef 1=0. 6 0 Vfc&«K IMffV r e f 2<7)i[:-tt^o -<7)it-8\ ^ 
ilEVr e f 1 ^t-r&M-^&PSfiAteO. 3 7 5V<h&£7j*X If-^gt'S'ffi 

[0 3 5 0] 

$^r6p^ 1 0 4 ±* : iMttZ>m j 5<O l ) ^->«g£<7)jjiK (Reference)* 
,1.5 V^<7) LSI lOOtl. 2 V^<7) L S I 1 0 1 t K^m^^WM ( 
GND) 1iZl-2>Z.tl*m<7>Mt\e\MX*$>2> 0 
[0 3 5 1 ] 

Z\<DXo^ CTT«£#oPush-pull R9^£fflv\ fEii^(0#tt-T 

Oct ^ K|8:5£1-&£ fcT, Signal integrity «t < # &o 

t£VDDQIi2il, ^iSWJEV r e f (2 lffigTigtro I$1)±V 
ref^O. 5 V2 t J: 9 lz&fe1r & tz*b, ^ttmEEV r e f %mMilz±J& 
■elio LfcA»oT, y^fA©37h*fiifHo SilffVref 
<7)f^\ m^mEEVDDQO 1 /2 <Dmfrb±& < -fftT^fc^OTN #K7^ 
/^pMO S h 7>yX^^nMO S h J^V^tHD KW >- V-*KIK3E 
^^mfi^niJP $ *U pMOSh7V^^WnMOSh7>y^^ 

KRjfE tfam-e*} ») , Affirm* *> fi*-c § £ o 
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[0 3 5 2 ] 

HI 3 5(±, mz lC^L/:f5^i«^Mt^, Mfely^tA^) 
H2 O^M^O^t^^^-rSS&BIT^^o HI 3 5*±, HI 3 1 {z?jk Lfz&mM&V 
refA=0. 6Vi;^t&i^Ltv>^ 0 ife, @35l±l. 2V|OL 

s 1 1 o 1 1 1 . 2 v^©l s i i o 2 mr-m-^feMZfti ®&mt$>& 0 

, [13 5 (a) til. 2 V9£<7>L SIlOH^l. 2 V^<7)L S I 1 0 2 Mf 

^^mmi-^m^^mm^^^L, m3 5 (b) i±i. 2v^lsi 102 
1 . 2 v^ls 1 1 0 lMf-^^^i-r^^o^nis&^^L-cv^o 

[0 3 5 3] 

, ON^tc^^^-r y^-ostfi:ffi(±«ts:si 1 9 a, 1 1 9 t>, 121a, 1 

2 1 b<Dm^£>xmW.LX^2> 0 
[0 3 5 4] 

ifc, jS-^-^ii'ff-f ^DrivertiPush-pull^^^tifcpMO S f7>vX^S 
tfnMOS F7^^^-e*)J$ii, fSiHltl^T^^m^ffil^^ 1 0 5 0#14-f 
>kf-^>^Z 0(2 4 0n-eab*o M^^fB-f & Receiver fiC TT&#$ *LT 

[0 3 5 5] 

H2 OHI^JOffffEly^tAtii, 1. 2VI<^LS I 1 0 1 

&m-rz>m&, m^&mn<ocTT&m*i&j&-f&mv&i 1 9 ax^i 1 9 b 

(DM* 2 Z 0 = 8 0 n tCKJgf *o &3Si£#Ltf>1il±i&#L3£ 1 1 9 a t 1 1 9 b 60 
&?m^L<, 4 0 Ciizb&fzib. WJjftl^x 1 0 5 >tf-y>X^!l^ 

[0 3 5 6] 

O S h 7 > 9 1 1 8 b <D* Zft^tiRUfi]^* 1 0 5 <Dif#t£-f > 

e-^>^JjllTOf, $lxJ£ 2 0 flC'^t^o iO«t9tw1"4fc, VOH2 = 
1. 00V, VOL2 = 0. 20Vi:^^ ^mSEEV ref 2 = 0. 6 0 V <h 
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[0 3 5 7] 

i . 2 vi<ol s 1 1 o 2frhm^*mnirz>m^, m^\mwcT 
T^^m-rhmn^i 2 1 a&cn 2 1 b <Dm.*2 z 0 = 8 onc^t^ 

o ^mX^mtmil^ l .2 l a t l 2 l b O&^HiK^L < > 4 0n(:^l./; 

^ft^* 1 0 5 ^-r y\£-y>xtf^ztiz> 0 

[0 3 5 8] 

F7^^^tIt^pMOS h^v^* 1 2 0 aO^Jtlfi&t/nM 
OSh7>yX^12 0 b (D* ymKZ, ■tfi^fii^^^T, 1 0 5 0#14^ > 
e-^>^mTOfS. Mz.lf 2 0 atclS^i-^o V0H1 = 

1. 00 V. VOL1=0. 20 V htuho ifz. &mmf±V ref 1=0. 6 

0 V t&*K ^m«ffiV r e f 2 Ofjt tC-I£1-&o iOf^, I$1EV r e f 

1 UMi-^'fS-i-SiI'IfltAtiO. 4 0 V<h&££#>, jf-^-4giliS'fit^7t7>^ii^-r^ 

[0 3 5 9] 

i©i9C CTT£»£#oPush-pull K^^£fflv^ feiilKOttt^ 

O J: 9 ^1x^1"^)^ Signal integrity J: < -^-fe^-C £ %>o 

[0 3 6 0] 

IU3 4RXfm3 5 K^f J: 7 ^HimS^^ioT, ltt^co^mffiV r e f 
A=0. 6V^Jfo|U3 1 ^^i-jS^-fs^lv^T-A^^ii-e^^ 0 
[0 3 6 1 ] 

03 6^, in 3 lKTFLfzms^Mmmznm.-tz, m^mm^^^^o 
m2 inMm<Dmfc$:^-f®mm-?&z>o m3 6(2. 1213 n:^Lf:iii)±v 

r e f A = 0. 6 7 5 V t'l&TE-T Z>m*7jk LTv>£ 0 t tz, 111 3 6 (± 1 . 2V| 

oLsnoiti. 2 v.iols 1102 m-^m^fcmzft ms&M-c&Zo 
1 . 5 viols i 1 0 0 1 1 . 2 viol s 1101 (Dm<7)m^mm^ m*. 

(i\ 112. m 5 > H 7 ^7KLfc^H»0O«$^1-*Lf£J; H 3 6 (a) til 
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. 2 VI<DL SI101H1. 2 V^LS I 1 0 2Nft^lf t^^<7) 
^fHffi[US§£7FU 12 3 6 (b) t± 1 . 2 VIOL S I 1 0 2 frb 1 . 2 VlOL 
S I 1 0 lMf^£^f1-&*#^^ffils]i&£^LTV^ 0 
[0 3 6 2] 

, ON^Jcab*^-^ y^&tfcffiti&tfcSl 19a. 119b, 121a. 1 

2 1 b^ii:^tf2f Itv^o 

[0 3 6 3] 

#-^^jijf-r^Driver(iPush-pull^^tt7t:pMO S h 
CKnMOS h7>^^t-ii$iL, fej§l*ilK-C*&2Sl^rin]/<^ 1 0 5 <7)#t£^ 
>fcf-r>* Z 0 ii4 0 flt^^o m-^-^^i-^ReceiverfiCTTH-^^tL-C 

[0 3 6 4] 

ff§2 1 ^MOif-^-^v^T-A-eti. 1. I 1 0 lfrt>4S-%r& 

coffin 2 Z 0 = 8 0 n Kl&^f &o &a^#LOlitf±J£#LiS 119afcll9bO 

4ont;&£^#>, i o 5 i:^f >e-y>^#i^- 

[0 3 6 5] 

K7^^i^t4nMOSh7V^^l 1 8 b <D* >«#t£&2f|Pl 
1 0 5<0#14-f >tf-r>^^T<7)1fi. 0flx.t£4 OOKBfcfeU pMOS h 
118a <D*ZsWrn>* 13. 33 0^!St£1~£o 9 fc, 

VOH2 = 1. 05 V, VOL2 = 0. 3 0 V <b & (9 , **«JEV r e f 2 = 0 
. 6 7 5V^^ 0 -<7)^> iHtffVr e f 2i:Wt4ft^«fitAI4 0. 

3 7 5 Vt«:-6fcft, «-W«ffi£ft#Kiifilt* - &<> 

[0 3 6 6] 

-77, 1. 2V^(OLS I 1 0 2frhm j 5*&m-fZ>Wi'k, i^iffl<7)CT 
T&*S£^j£t-&&#t3& 12 1a Rtf 12 1b O-fifi 3 ^ 2 Z 0 = 8 0 n \ztifi£t& 
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0 »»«tfcOteliJgjftH 1 1 9 a t 1 1 9 bO0iJfi:f L( , 4 0ai:4ifc 

^IrJvst^ 1 0 5 t-T >tf-y>^^^-^n^ 0 
[0 3 6 7] 

i o 5o#t£-r >a-yyx&T<Dm, 00*. #4 oa^t^u p mosf 

7>v^^12 0 a<Dj-ym;LZ 13. 33 nH|x7El"^o J; ^ Hi"* 
VOH 1 = 1 . 05 V, VO L 1 = 0. 30V t %Z> 0 ttz, &mW,K.V r e f 

1 = 0. 6 7 5Vt^^ mmUJ±V r e f 2 <7)ffitC— ifc-T & c £<Z>&£\ 
mi±V r e f 1 t^-T^M^IBfflAtiO. 3 7 5 V ttn&tztb, fefjrWtM* 

[0 3 6 8] 

> e- r z o K*t tt, #»»«eto«, # vy 4 ;*<d* ym.m><Dmz±u 

(DXdK&fe't&Z-t'e^ Signal integrity «fc < flT^-Sr^T § &o 
[0 3 6 9] 

0 2 ^EJ3 6 H^-Tctd ^KilCiot, lft^co^mmffiV r e 

f a= o. 6 7 5 v^jfo@3 i ^/Fi-jf^-^v^T-A^nai-e^^o 

[0 3 7 0] 

IH 3 7(i*l§^Offi^f75^^XxAO||6^^M<^^^tM^^-r^n * ^ 
[0 3 7 1] 

HI3 7 l<Z7jkir£ 7 ^6 ©ii^il^i^IyXf Ali, 1. 5 
*m#-Mm®&&W: (LSI) 130M. 5 V^O^##*«IH^m (L S 

1)131 bim&m&-e*>&%Ujfo'*x 1 3 3 -efc&mwtzti, s <bt^ 1 . 

5 VMo¥*#£8tlII&&1E (LSI) 13U1. 2 V^O^SfltfMKIiftlS 
I (LSI) 13 2 trfmSkmftr-C&ZMJj&l'** 1 3 4"?W&&titZtitzmi& 
X*3b&o 1. 5 V^OL S I 1 3 0 t 1 . 5V^LSI13 1i(±, 0!ilfD 
I MM 1 2 5 KJ£«$ft& 0 
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[0 3 7 2] 

LSI 130, LSI 131, RtfL SI 132li, ^fi^tOfm^ Kv-f 
[0 3 7 3] 

^W^^f-^feiilv^T-AT'ti, #L S I 2£i«aEV r e f A 

„ V r e f BOfi(i[5]— tfMt L^ 0 ifc, -ZtlhOfc* 0 . 6VlfCtgt 
^^t-e*mmi±V r e f A^i^lCLtv^o 9 K-f&ifc-C, 

^fA^i LtlilEVDQ^2li, IftffV r e f A^lIIi:^ 
vXxAnx h*fi«-el-5, ^W^-eti, D I MM 1 2 5^M*y& 
tSllglSVDDQi ltit^f), D IMMlMt^tlt^/;*, 

o 

[0 3 7 4] 
[0 3 7 5] 

EI3 8(i> 03 7 \z^Ltzn%<DmM<0^te*%M-tZ>. IffeSy^fA© 
H2 2HJ&^!l<7)fll^^^-f HUB&IH-e^^o H3 8(±, HI 3 7^L^:1$1EV 
refA = VrefB=0. 9 Vi:t^t^^!l^^Ltv^ 0 @38(il 
. 5 V^L SI 1 3 0 <h 1 . 5 V^LS 113 1 mtMg-SHSBS&fi 1 "9 
-Cab^o HI 3 8 (a) (± 1 . 5 V^<7)L S I 1 3 Ofrb 1 . 5 V^LS I 1 3 

l^m^z&m-tzm&o&ffim&iTFL, mss (t>) »±i. sv^lsi 

13 1^£>1. 5 V^L S I 1 3 0Mf^£^f1-&*#^<^liffi[I]E§£^L-C 
[0 3 7 6] 

813 8-eii, mii<^^tt-^L^v\ 0FF»7^;f 
, ON^S^a*^ Outfit {*}&#l£I1 3 6 a. 13 6b, 138a. 1 
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3 8b. <Dm^*bX%Zm.LX^Z>o 
[0 3 7 7] 

itz, 'ff-^^iitgi-^Driver(iPush-pull^li$tL7^pMO S Yy>z/X?R 
f/'nMOS F7 ^v^TfllJ&S*^ fgii^T *^^[p]/^^ 1 3 3 CD#tt-f 
>li-y>XZ0{i4 Oa-eab^o im^r Z'xliWlr Z> Receiver fi C T T^irra £ tiT 
v^ 0 Driverfi, Push-pul lf#J&&Cftx.T0pen drain^S^; L T & <fc */> 0 

[0 3 7 8] 

%2 2^WJ^'ff^-fe?i|->XxA-e(i > 1. 5VI<Z)LSI 1 30^f>If^ 
£Hf1-£it£\ jf^«J<7)CTT«^ffM-r^jm^l 36aWl36b 
Oft^ 2 Z 0 = 8 OOCf^t^o fcWSkfc<Ofe\±WfcMt 13 6atl36b<£> 
3£^Hfi^^L<, 4 0 n&c&^/i^ $.yj[n|^\x l 3 3 <h-r 

[0 3 7 9] 

tfz, J ^*m$L-th pMOS h7>y^^ 1 3 5 a <7):* >}£#t?>'fl£> 
#ijx.(£4. 4 4fHC|£^U nMO S h 7 > 1 3 5 b <7>^ >3g#i< 7 >'fi£ 4 
OflCtStio iOi^Ct^i, VOH2 = l. 4 2 5 V. VOL2 = 0. 
3 7 5Vh^f), ^m*EEV r e f 2 = 0. 9 0 V t%%> 0 Z. <7)i§£\ 
V r e f 2 ^tTT^lf-^igipIliAtiO. 5 2 5Vt&&£i6 > ff -^gipSfit * ^ 

[0 3 8 0] 

-u, i. 5v^cols i i 3 \frhm j %zmm'tz>m&. m^mm^cT 

T^^^L-fhmH^l 3 8 altfl 3 8 b^fi^ 2 Z 0 = 8 0 ntcf^-t^ 
o «JmoflS(i^j5L§? 138aM38b (Dmm^m L < . 4 0ni:^^/: 

JXfifa^* i 3 3 y hL-yyxtimszfL&o 

[0 3 8 1] 

tfz, K7-^/^»^pMOS f7>y7M3 7 a<Ot«l^, 
#!)xJ£4. 4 4ntcf^L, nMO S b 7>y^^ 1 3 7 b (D* >mjL<DM* 4 
0ntC|^i-^o 9 VOHl = l. 4 2 5V, VOL1 = 0. 

3 7 5V^^ 0 *m*I±V ref 1 = 0. 9 0 V t & *9 , iitEV r 
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e f 2 0lC-|(t^o -<7)*§£\ ^mffV r e f 1 tC^-f ^ffi^ipsflt A (i 
0. 5 2 5 Vfc£&£*^ «-^»Sfi^5t55-tCii^1-^^<i:^T§^o 
[0 3 8 2] 

Z<D£oK^ CTT»£#oPush-pull K^^£fflv^ f^i^S&<7)#tt-f 
> k: - r V 7s Z 0 KM L T „ #^^tJtOfi. ^K7^^'<?)t> 3&#L<7)ffi £ ±f B 
<7)£lKtx7Z.-t&^t'Z:\ Signal integrity J: < It-f-Srfcji-?? # & 0 
[0 3 8 31 

&i3. 1 . 5 V^LS I131M. 2 VI^L S I 1 3 2 f B 1^fffEl(i 
[0 3 8 4] 

L/:^r, 0 3 8^113 2 IC^-TJ: ^ ^(u^f^nioT. Hl^^^iftS 
EVref A = V r e i B = 0. 9 V£J#o[H3 7 K^lNf -^SSI T A £H 

[0 3 8 5] 

f£2 3H»Jco^^^-rHIJ^|llT^^o El 3 9(2. HI 3 7t:^L/:i$ll±V 
refA = VrefB = 0. 7 5 V Kl&^-f &#!J£^ Ltv^ 0 £ fc, H 3 9 (i 
1 . 5 V^<7)L S I 1 3 1 t 1 . 2 V&<DL S I 1 3 2 m^m^teMZft 7 0S& 
0fl-C&<2>o 13 3 9 ( a ) li 1 . 5 V^L S I 1 3 1 frh 1 . 2 V&<DL S I 1 

3 2^m^z&m^&m&<7)mm®&*7FL, m39 (b) t±i. 2v^ls 

I 1 3 2frh 1. 5 VlWL S I 1 3 lMf^£^lt1"&^<^ffilII)&£^L 
[0 3 8 6] 

03 9m mfcOfittc^L&v^ Pv-/n\ OFFtl^^f^f 

, ONlfcii:*S^>f y ^O^^Mtftt? 1 4 0 a, 14 0b, 142 a. 1 

4 2 bOffitc-grftTSBIRLTv^o 

[0 3 8 7] 

M-^-^^f-r^DriverfiPush-pull^M^tLTtpMO S h7>y^^^ 
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tfnMOS Y7>VX9X~mf&Zti, bZWJj fas* A 1 3 4 <7)#tt-f 

>k?-^>*Z 0li40 fl-eiJo M^££f§^£Receiver(iCTTi&5S$*LT 

[0 3 8 8] 

£2 3»15!)<7)M-^f^vXxAT*(i, 1. 5V9fc<7>LS I 1 3 l^<Mf-^& 

&m-tz>m&, m^£mm<DCTT&m*Btit-tz>i&&L&i 4 0 a^i 4 0 b 

<Dm% 2 Z 0 = 8 0 n tcf^-t^o W:mmjL<r)m$m%%& 140atl40b<7) 
[0 3 8 9] 

ttz, 4 s**m&-t2> pMO S h 9 1 3 9 aO^-Vfi^f*, 

00x.tiT 2 0 fM~I£;£U nMO S h 7>y^^ 13 9 b<D*>&tiL<7)fc% 4 Ofl 
K&5e-f &<> i^i?i:tSii, VOH2 = l. 20V, VOL2 = 0. 30V 
*m*EEV r e f 2 = 0. 7 5Vt^^. 0 V r e f 

[0 3 9 0] 

— 1. 2V^LS I 1 3 2 36>*>te-^£3Mrf if$ii<7)CT 
T&»£Sj£-f &«#tSl 4 2 aR^ 1 4 2 b<Ofii£ 2 Z 0 = 8 OfiCl^fa 
o fc*£&tfL<Ofe&&tfC& 142aM42b cojfe^Jflttc^ L < > 4 OCllzteZ tz 
^ft^* 1 3 4 t-f >tf-r>^^^^tt^) 0 
[0 3 9 1 ] 

ix.(f8aCt^U nM0Sf7>^^14 1 b^)t«Of$:4 OflC 
fx/E-t^o iOi9i:t*i:x VOHl = l. 125V, VOL1=0. 375 
V<h&& 0 ifz, mmmf±V ref 1=0. 7 5 V <b & *K &mmi±V r e f 2 

(Dm^-wcf&o z<Dm&, mmmj±v ref 1 K^ti-^ffi^sipiiiiAiio. 3 

[0 3 9 2] 
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<£> «t 9 KI*5et"& £ t T\ Signal integrity J: <M#^fe5l|-e§^) 0 
[0 3 9 3] 

i . 5 viol s i 1 3 o 1 1 . 5 viol s i i 3 i mom^-m^t 

, #!lxJ£> EI 3 5 K^LfcHttf&0#JftK-f*ilir i^o fiU lilBEVDDQ 
[0 3 9 4] 

Lfc^ot, HI3 5 tc^t^m^ll^m^miEVDDQi: LT1. 5V^M 
i-*EK«fi!(:tl2I3 9 C^fWMiaot, l®*<7>*r£mj±V r e f A = 
V r e f B = 0. 7 5 V£Jfo|U3 7 C^tffffEly^fA^iat^ 0 
[0 3 9 5] 

EI 4 Oii, 0 3 7 ^Lfzm6<Dmm^m^mm.iri>, itfeiy^f^^ 
f&2 4^l»!l<7)1 ; #^^^i-[U^llI-C^^o EI 4 Oli, EI 3 7 K3FLfc*ifc«EV 
r e f A = V r e f B = 0. 67 5 V KWtfcir Ltv^o £ EI 4 0 
t± 1 . 5 V^O LSI 1 3 0 <h 1 . 5 V|<7) L S I 1 3 1 fflX-m^feMZft ■? 0 
BW"C*4o 04 0 (a) 111. 5 V|(DL S I 1 3 0^«b 1 . 5V^OLSI 
1 3 l^M^-^iUm-r^^O^HIj^^^L. EI 4 0 (b) iil. 5V^OL 
SI131^f>l. 5 V^OL S I 1 3 0^H^£^f^&*#^<7)^ifi[I]jJ&£7f; 

[0 3 9 6] 

> <lf$ii<7)^^ -Y > k? - ^ I'ISte $ *l£ K 7 -Y W L TfEit L 

> ON^tcab^^^f y ?-<Z>3g#iHIfi«#i;fS 1 3 6 a , 136b, 139 a, 1 
3 9 b^^^TfSfcLTv^o 

[0 3 9 7] 

^nMOS h7>y^^«^^ tej&BUfc-Cfc&^ln]^;* l 3 3 £>#14-f 
>kf-^>^ Z 0 {±4 0 n-C** 0 «-^-$r^«-t^Receiver(iCTT^$tLT 
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[0 3 9 81 

%2 4H»U<7)jf-^f^v^-r A-Cfi, 1. 5V^OLS I 1 3 Ofrhit^* 
mmir&Wi&, fe^r$tfem<?>CTTltmZMf&-t2>im>&l 36aWl36b 
OfI£ 2 Z 0 = 8 0 n IZ&tt&o &nm%(Dm$m%%s- 136atl36b<7> 
&p\m^L<, 4 OClKtt&tztb^ mUft^X 1 3 3 t 4 > t? - ? 

[0 3 9 9] 

itz* K7^^'«tl.pMOS h7>y*X^ 1 3 5 aO*>»i*, 
08x.tf 4 OQClgL, nMOS^7>y^n35 b (D* ^WGXDm.* 1 7. 
1 4nt:S^tSo J: 9 tc-T^) ^> VOH2=l. 125V, VOL2 = 0 
. 2 2 5 Vh^t), mmm&V r e f 2 = 0. 675 V,h&£o £z£ 
tEVr e f 2fc#-f *«-^«*BI6A*i0. 4 5 V ffi-^Sfiffi*^ 

[0 4 0 0] 

-73, 1. I 1 3 1 7)^jS^^^jfi-^i#^ if$il!<7)CT 

T»3»£^Jft-r&J£#fc»l 3 8aMl38 b<0it£ 2 Z 0 = 8 OnfcfSbS-f* 

0 &S&t/tO<iili«#iS& 1 3 6 a £ 1 3 6 bOt?iJit:f L < , 4 0 nKfc**: 

SUfrlnj'*;* 1 3 3 ii^f >^-^>-X7i ? ^$tL^.o 
[0 4 0 1] 

F7^/^tit^pM0 Sf7>yXM3 7 <i<D*>MtfL<7)mZ, 
mx.lt 4 OOKSSSfeU nMOSh7>vXM3 7 bOi>IS;of^ 1 7. 

1 4 fMCi^-f&o iOJ;?t:t^i:, V0H1 = 1. 12 5V, VOL1=0 
. 2 2 5 Vh4S 0 litEVref 1 = 0. 6 7 5 V & <9 , *mSJ± 
V r e f 2tf>tt£— gt"t&o £*MEV r e f 1 Ktt-t&teWIM 

[0 4 0 2] 
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(DXoiZ&fc'f&Z.t'C, Signal integrity J: < ig^&UMT: # & e 
[0 4 0 3] 

£43, 1 . 5 V&<D LSI13U1. 2 V?fr<D L S I 1 3 2 W<Z>{§-^fS3H4 
, x. ti\ HI 2, EI 5 , 07 lz^Ltz&mMmv>mi£fci-titf£^o 
[0 4 0 4] 

L^oT, 04O<h0 2, HI 5, 0 7 KTjrf |I!?&fgj&K «t o T, 1 ffiiiO* 
S*EV r e f.A = V refB = 0. 67 5 V^io@3 7 K^fl^Xa! 

[0 4 0 5] 

04 k± v 0 3 7 ^ZTf,Lti^6comm^f^^mm.-n>, itMvxtA^ 

£2 5**fc|fD<0flH£S:^-f 0KBITab*o 0 4 1 ii^mffiV r e f Bj&M^£ 
0,1.5 V^O LSI 13 Ul. 2 V^co L S I 1 3 2 K'C'fg-^fs^ 
^ff^iK^So i4 1 (a) 14 1. 5V*OLSI131*f)l. 2V^ 

<ol s 1 1 3 2^m j $*mm-tz>Wi'k<ommmv&*7FL, 04 1 (b) ai. 2 

Vl^LS I 132^^1. 5 V&<DL S I 1 3 1 ^£^f "t^^^iffi 
[0 4 0 6] 

, ON^iC^)^^^ y^O&tftfitiiigffi&l 6 3, 1 7 4<7){filC^-#>TiefcL 
[0 4 0 7] 

'fH-^-^^Si-^DriverfiPush-puimM^^/ipMOS f7>vX^S 
LKnMO S h 9 > 9 4x, iS^g&T * ^>^ffi]/^ 162, 163 

<£>*H4-f > tf- r i"C(40DD modeBfO^ > tf- Zoddli40n 

T£& 0 'fS-^^^f-r-2>Receiver(i, Truell # £BaH§-^£ 2 Z o d d <om<0 

L fcBr i dge&W & 4t x. i Ojafttiy (41f # * SHgf & H# 

i^^^^f 7f F F £-£&.r t-e^fpj/^ 1 6 2, 1 6 3frbty*)MZti 
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[0 4 0 8] 

W>2 5llW<7)iffsIy^fAtli, 1. 5VI^)LS I 1 3 \frh\t^* 
Ilt^l^ fi-^^fffl^Bridge^^ffM1-^>«feL§ll 6 4 <7>ffi£ 2 Z o d 
d = 8 0 H ^I5^1-^o Lfc^ot, »»«Slt5*2JI^|pJ/^^ 1 6 2, 1 6 3 fc>f 

[0 4 0 9] 

ifc, K 7 ^ / p MO S F 7 > ^ 1 6 0 a , 161a^>l 

#u MnMO S h JW7*9 16 0b, 161 b ^SffiOffifc, Zil^fl 
4 0 ntc|g5ei-So iO±^:tSi, V0H2'=1. 125V. VOL2 = 0 
. 3 7 5 V & 19 . ^»jOA^[II£& (Receiver) "Cflr5g-&$fir*-* £ & 
o Lt^ot, litEV r e f BMC^^o 
[0 4 10] 

1. 2V^LS I 1 3 2ri*f>#-^£$2Hrt&&£\ M^-^ffUOBrid 
ge4^3»«r^lSi-*«^» 1 7 40f^2Zodd=8 0fi^tS o Lfcrt'o 
t, fcS&tfLtf^ifrlR]^* 1 6 2 , 1 6 3 >fcf-^>*^£*L& 0 
[0411] 

tfc> K7^A^f^pM0S h7^y^M7 0a, 1 7 1 aO*>ffi 
#U MnMO Sh7>y^^l70b, 17 1 bO* >«#l<ZHS£, Zti-ZTti 
4 0ni:K5EtS o Cl(7)J;9^t^^, VOH1=0. 9V. VOL2 = 0. 3 
0V<h&l9, MKlOA^JHI!^ (Receiver) m*ffitSii^lSo Lfc 
# ? oT, *S«j±V r e f B^fSKfc&o 
[0 4 12] 

fc> Bridge^^JfoPush-pull ^^Srffl^TDifferentialfll-^ 

, # K9^'0*>^^<7><ft£_hie<7)J: 9 fctfc£-**&££-C, Signal integrity 
X < > »mmJEV r e f B»-5;t^<if ^ItiSo 
[0 4 13] 

Different iaHS"^(i> Single-ended^Kjt^Tf§-^£3&# ? 2 fijf^S"C**7&« 
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[0 4 14] 

1 . 5 VlO LSI 1 3 0 t 1. 5 V|<7) L S I 1 3 1 m<D\t ^teMte 

, i?!jx.(i\ iii 3 5 [ZT^Ltzmmm^mmz-rft^ iu i?itffvDDQ 

it, Ztiffti 1 . 5 Vtr&ho 
[0 4 1 51 

L/J J ot, El 3 5 t:^L/:»li:lII)±VDDQ t LT 1 . 5 V 
1-£|lTOIf/££:EI4 1 H^i-HIM^tcio-r, Hl^O^SffiV r e f A = 

o. 7 5v^o@3 7 t,z^i-m j ^fcm^x7-^&nm.'?£z>o 

[0 4 1 6] 

04 1 tc^1-[I|j&fi N ^^M^^S^mJEVDDQ-eSlj^-r^ 2 ocoL s I m 
[0 4 17] 

EI 4 2 (i^0^<7)jf-tfEiiv^T-Aco^2 6H*feM<0#j££^@&mT*& 
o |42lil. 5 V|<7) LSI 140tl. 2 V&<D L S I 1 4 1 W-Cffi-^fe^ 
Sr^f 9lHWt^^o HI4 2 (a) lil. 5V^LS I 1 40^<bl. 2V| 
OLS I 1 4 l^^*^«-t4*^0«iEIJ»S:^L, 04 2 (b) til. 2 
V|OL S I 1 4 1 frh 1 . 5 V^OL S I 1 4 0 ^£^1" £ J§^Ol§Mffi 
HI^^^LtV^o 
[0 4 18] 

, ON#il0c&£.X-f •yf-O^fitjfiti^^l 4 4 a> 14 4b. 14 7a, 1 
4 7 bO*gK#i&TfE«tL-CV>* 0 
[0 4 1 9] 

f M^-*3ll#-t^Driver(iPush-pull^ic$tt^pM0 S h 7 
C^nMOSh? Vv^^TfllJ&StL, felMT^a^^U 1 4 2 0#14^ 
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[0 4 2 0] 

%2 6^»U<7)'fS^-f5^v^T-A-e(i, 1. 5V^LS I 1 4 0frhms?Z 

mmt^m^, v^j^zmm-t&pMos v^^v^^ 14 3 aot>«i 

LKnMOS ^7>yX^ 1 4 3 b <£>;t >^/LO^t £ 4 OnCtSt'&o Lfztf-o 
X, 4 yWiWMIifa^* 1 4 2 H-Y >^°-^>^^^^^^o 

[0 4 2 1 1 

u i&tftsf 144b <7Mi£ 106. 7n tci^f^o ^mmK^m^mfL^ 1 4 

4aM44 b<7)3&^iJfittC^L < , 4 0 ^Ufft^X 1 42N> 

li-f^X^l^^tl^o -<7)=t 9 VOH2 = 1. 12 5V, VOL 

2 = 0. 3 7 5 Vt&l9. mmW.J±V r e f 2 = 0. 7 5 V <h 
mmm&V r e f 2 fii^VDDQfilO 1/2 t^^>o -<7)Jt#^, ^mmEEV r e 

f 2i,ztti-2>m^m^m&teo. 3 7 svtis^, m^mmm^^^mu 

[0 4 2 2] 

1. 2 v^cdl s I 1 4 1 ^<Mf-^££Mfii-&*§^ K7>f^*aiJsS;-r 

5pMOSh7>^^14 5 aCOt^iM^nMOS l7>yA^14 5b 
Ot>ffiOf^4 0fiCtgt^o Ltc^oT, K^^O:*>^^^[n| 

1 4 2 t:^ > tf-y >^^-£*l-5> 0 

[0 4 2 3] 

fl!<OC T T^S*^t-5ggiS 1 4 7 a«t^ 1 0 0nt:t 
5e U ffi^tS 14 7b <7)ft£ 66. 7H KtS:5£-*-&o ^^O^fi^tfl 1 4 
7 a £ 1 4 7 b<£>&?!MtH^L < . 4 0 nK%&fz#>, MJjfil^X 1 4 2 t 4 > 
\£-y>Xtf&&2tl2>o c\<D£o\Z-fht, VOH1=0. 90V, VOL1 
= 0. 3 0Vt^O, IflEEVr e f 1 = 0. 6 0Vti^ o Hi£ 
SJBEV r e f 1 liftVDDQft(7) 1/2 <h&£ 0 :<0i^, 3£iH«JEV r e f 1 
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[0 4 2 4] 

(Reference) 1 . 5 V^<7> LSI 1 4 0M. 2 V^O LSI 14Ut: 
£i§ (GND) K-t%> t7V y h&tiL<0®ftiP&Mii~&2>o MM 
1EVDDQ ^Reference 1. 5V*Wfcl. 2Vlgt^^? 

ttReferencei: LTffl^S'J&S****^:*, Bft»<Z>3l § HI L^fflH^^^F^S^ 
7°'; > Mfe«oJi3S:3&*i«ip-r&Wf|**|&^-rao E^fa^* 1 4 2 

£»tL*i&lf ^-<7) ij ? - ymMV>m& (Reference) ttmtoMfiL (GND) "C* £ £ <h ^ 

[0 4 2 5] 

Signal integrity J: <if^Iti^.o 
mEEVDDQIi2tt^ I$tEV r e f li 2 ®«T^tf 0 ^W0^(i> 
tEVr e f^2Ht^^^\ -^tt-^ixo ^'©filfffVD D Q<7)^<7) 
1X2 tCfftje-t^Ltf iv><7)t\ #K7^A'OpMOS b5>^^MnMOS 
h 9 >yX^ Kl/^f >- y-^^H^fifi^S^^eiUn^tt. pMOS F7>^ 

[0 4 2 6] 

*HJfcffi|*:, %2%m\\ (0 5) , *5HiW (HI1 4) , 
(01 6) tt . C T T |» $ *u * > >f > bT - ^ > * 

T\ #*-3»}&tn;<£>ffi £ iT^-e § & J: ? K L Ti3 It If, * & Mlo-C i £ 0 

[0 4 2 7] 

*0fl£^L7tri s , &IC, ^lM<7)#tt^ > t - / >^W 1 . 5 

[0 4 2 8] 
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04 3 i** ; %m<Dm j %mm"sXT^<Dm2 inMmnmj&imirm&mx'&z 

o m 4 3 it 1 . 5 VyfcO LSI 1 4 0 t 1. 2 Vl<7) L S I 1 4 1 WTM3-5-ft3i 
Sr^T ?WJti4o HI 4 3 (a) (±1. 5 V&<D L S I 1 4 0 frh 1 . 2Vf, 
<7>L S I 1 4 l^«^£^#1-&^<7>3§^llj&£^U IH4 3 (b)til. 2 
VI^L S I 1 4 1 frh 1 . 5 V^<DL S I 1 4 0 ^£:i2Hf I^^^IM 

[0 4 2 9] 

, 0NtH:*5^^ 7f «f lifiKSl 4 4 a, 14 4b, 147a, 1 
4 7 btfHfiK-a-^TfefcLT^&o 
[0 4 3 0] 

it:, ffi-^^iHmi"^Driver(±Push-pull^$tL^pMOS h^>v^.^S. 
tfnMOS f7>y7K«?tl, f*^*§li&^&&^r6]/lX 1 4 2 
>kf-^>^Z0f£4 0n-Cab*o jf#^^f -r^ReceivertiC TTH-S^tLT 

[0 4 3 1] 

02 7IIiOMffel'>^f Atii, 1. I 1 4 O^Mf"^ 

XfnMOS YJl/VTs* 1 43 b <E>* ^«jfi<£H6£ 4 On^8S5ct"*o Lfcj&*o 
K7^^'Ot>^m^^^ 1 4 2 C^f >\£-y>X&&2tiZ>o 
[0 4 3 2] 

ifc, 'fS^OTJ^CTT^^f^-r^tg^Lfll 4 4 a<0fi^9 6flt:^ 
U 4 4 b^i^ 1 6 Onffit^o »*«ffiOtel±Jg#L3f 1 4 4a 

t 1 4 4 bWJICfK, iitii6 0ni:**fci6, &3SJ£#iOffi5&^;fr 
ft/^* i 4 2<7)#l4^f zs\£-yz/A<D i . 5f&K— gc-r& 0 -<7)i 9 

VOH2 = l. 20V, VOL2 = 0. 30Vt^f), I$lEVre f 2 = 0 

. 75V^^ 0 -f &t>*>, HtgmflEV r e f 2 (ii^VDDQllO 1 /2 

o S$«EV r e f 2 Kttf a-ft-^IMAIiO. 4 5V^=&^>/ci6 
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[0 4 3 3] 

— ^r, i . 2 v^ls 1141 frhm^zmtir %>Wi&, '**m&-f 

-5> p MO S b7 >vX M 4 5 a <7)5j->IiMnMO Sb7>"/^^145b 
[0 4 3 4] 

tfz, m^mm<vcTT%mzfZf&irz>mjL%fi 4 7 a « 1 5 0 a 

teU 4 7bOMlO OnCtSt^o *£»«&Ottliffi#L# 1 4 7 

a <h 1 4 7 b (?)f?ijfi:f L < , iitl±6 Oni:^*^ ^JgjftO^m 

^(p]/^\x i 4 2 o#tt-f y\£-yy*(D l . 5fgic— gci-^o 

. VOH 1 =0. 96 V, VOL1=0. 2 4 V £ & 0 , S^mEEV r e f 1 = 
0. 6 0V^^„ f *mmi±V r e f 1 iti& V D D QUO 1/2 

So -O*^ PlffiVre f 1 K#-r&f§-f«S1ilA(±0. 36Vti5^: 

* , m-^mmm * 7t>> mt«-r * - 1 ^ s * o 

[0 4 3 5] 

ioioi:, CTTH-^|^#oPush-pull K7>f^*fflv>, ^^o#14-f 
> t: - ^ ^Z0 K# LT\ #»Si«SbOfll^ #K5^ '*<0 * >mfiC<Dm £ ±8E 
9 %>Z. tX\ Signal integrity <fc < m^^fc&X* # & Q M 

lffiVDDQIi2m SilttV r e f fi 2fi0B-e£rtro ^HjSfe^t?(±, 
mjE V ref^2 3£g & Z> #\ ^ti^ti<D K 9 <Y /^OltiBWE V D D Q Olfi O 
1 /2 tcK^i-ftlf <tv><7)-e, # K5^/^pM0 S f7>y^^MnMO S 
h 9 >V7s9<r> VU4 y-V-XfflK^ffiftm&tfW-hUZti, pMOS F5>y 

[0 4 3 6] 

*nnmt, m2nnm (ins) > t&snjfcflfl 014) > j^vmem 
mm (mi 6) t±> ctt«£*u tyrnxm^mm^m^ >\d-?y* 

Z 0 K^L^Push-pull^fcO K7>fA*tt4 fcv^lfeaMdifttipg Dti^O 
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[0 4 3 7] 

04 4t:04 2 H^L/c^2 611^^114 3 H^Lfc^2 7H*fe09Of§f 
[0 4 3 8] 

El 4 4 (a) (il?flffVDDQ = Vl^^LS I 1 4 O^^t/IIEVDD 
Q = V 2|,OL S I 1 4 l^'fS-^£j£'fg-r&^c9^ffi®j&&^U EI 4 4 (b 
) (±V 2&<DL SI14 1^f>V l^LS I 1 4 0 Mif £ 3§H3"t*4*^^ 
iHIIf&^^ltv^ 0 ^ib\ EJ4 4-Ti±, Vl>V2fia 0 mteoffiK 

sf-^-l^v^ k>-A of Ftitio^^ Mf ^fgfljj^w 

[0 4 3 9] 

jf-^-^^fi-^Driver^Push-pull^M^tL^pMO S h^>vX^25. 
IfnMOS h 7 > v^Tlf^tU fcj£*ftS&t?&£2£;#|nJ>'-*X 1 4 2W#tt^ 
Z0li40 n-C*&o Iff ^Receiver (±CTT**^£ frT 

[0 4 4 0] 

*i\ v im<DL s 1 1 4 o^Mf-^iiiw-r&Jt^ K^-r/^m^-r^ p 

MOS 1 4 3 aOt>IWnMOS f5V^^ 143b^)t 

>«OfI£»|pJ/s* l 4 2<7)#t£-f >^°-^>^lC^L< Z 0tC^-r^ o 
Lfc^ot, K^>f ^O^V&^j&^frft/** 1 4 2 A&&Ztl 

[0 4 4 1 ] 

U 4 4 bOflt^R 2 n^tftSet* *o &»«ffi<&ffi«i«#t« 1 44ai: 

l 4 4 b^ak^HIR 1//R 2 nt;^L<. ^o*?-3gffitn:<7)'(it*^|p]/^ l 4 

[0 4 4 2] 

{±J|E^ 2004-3025982 
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I! 

Rl=2mZ0 • V2/V1 
R2=2mZ0 • V2/(2V2-V1) 

~d> z> o 

[0 4 4 3] 

V0H2=(2m+l)Vl/2(m+l) 
VOL2=0.5Vl/(m+l) 

Vref 2=0. 5V1 

tte&o mmn&V r e f 2li^VDDQi(0 1/2 t&& 0 

[0 4 4 4] 

-7j> V2^LS I 1 4 l;fr&te-^*:j£ffi1-&«r£\ K7^^ftt*p 
MOS F7>y^^l4 5 a^t^IWnMOS h7>^M4 5b^ 
>tSoi$:l^|R];U 1 4 2<7)#t4-Y > fcf-^Jfcfc^L < Z OKfS^-f&o 
L T. K 9 * >^£l^1^[p]/ i 4 2 £ -f > tf - V > J* ^ $ *l 

o 

[0 4 4 5] 

U J£#l3£ 1 4 7 b^f^R4 0^t^o &3S»#L«>tt*±«fifc£ 1 4 7 a £: 
1 4 7 b<7)»iJffiR3/ / /R4mcl£L<. CI OftSI^OfiSr^lRl^^ 1 4 

[0 4 4 6] 

R3=2sZ0Vl/V2 
R4=2sZ0Vl/(2Vl-V2) 

[0 4 4 7] 
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V0Hl=(2s+l)V2/2(s+l) 
V0L1=0. 5V2/(s+l) 

Vrefl=0.5V2 

ttt&o iiSEV r e f 1 JifiV D D Qm<D 1/2 £%& 0 

[0 4 4 8] 

ZOXliz, CTTM£#oPush-pull K^-T/^ffiv\ ^«<7>#14-f 
> kf- Z 0 tc^t IT, #»S«gLO«, #K7^f >«tfcOffi*_blE 
?)<fc 1 \,ZWtfc-?Z>Z£X\ Signal integrity^ <M-^^^-e§^ 0 
nJ±.VDDQl±2mm. I*tSV r e f »± 2 ttSrcgftro *HJfcWCti, 
UVr e f ^2lli &&7^\ -eft-r*L<7) >f ^OWiBfcffi V D D Q<£HI<7> 
1/2 K^^flifX^<DT, #K7^/^pM0S F^Vv^^MnMOS 
h y y V7s?<t> fw >- v-xfflizmmttW&tfWtoZtt, pMOS b7>v 

[0 4 4 9] 

*nmmt, m2mmm ms) , ^s^m^o (hi 4) , $.^6* 

»J (Ell 6) t± x CTT»»$*i, * >«St**te^i»ttO«rtt>f >kf-y>^ 
Z 0 K^L^Push-pullg^gO Y y 4 %> t\<*7&^Mj&teffl £-?$>2>(D 

[0 4 5 0] 

[114 5(«^<7)«^^lv^xA<D||2 8H»0<7)«^7F-r[l]S&|21-e^)^> 
o H 4 5 t± 1 . 5 V^(0 LSI150M. 2 V^<£> L S I 1 5 1 HJTMB ^5^1 
£fird IHMJ-e^^o IH 4 5 (a) lil. 5 V^<7) L S I 1 5 0 frh 1 . 2V| 

?>l 5 1 1 5 i^m^zmm-r 2>m&<DS&m®&&7F;L. nus (b) «±i. 2 

V^OL S I 1 5 1 frh 1 . 5 V^LS I 1 5 0 'M§-5§-£i£«1-&*§'£<7)^iffi 
[0 4 5 1] 
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. 0mf*MzhZ>7.4 ?^<7)miL\%tem%%k l 5 4 a , 154b, 156 a, 1 
5 6 b60fit^^-i6TfaaL-rv^ o 
[0 4 5 2] 

tfz, m^*&int&Vriverl±?ush-pu\m@i£tif2 pMO S 
^"nMOS h7>y^^ "C«J& $ tl, mzU^Jb Z> WJifa^^ 1 5 2 
^tf-^>^Z0(i4 0f2T?&£ o jf-^-^^fi-^ReceivertiCTT^^nr 

10 4 5 3] 

H2 8HW0O{f-t<^v^T-A-e{i, 1. 5V^L S I 1 5 o^it-^ 

^t-r^^, m^mm^cTT^m^m-r^mii^i 5 4 a. 1 5 4 bo 

tt^2Z0t:f lv^80n ^IS^-T ^0 ir^K^ti^A^ 1 5 4 a i: 1 5 4 

5 2 IC^ > t°-r>^^^tt^, 0 
[0 4 5 4] 

K^-f ^£*i$;1-<5> nMOS h yyy*? 1 5 3 b <7)Jr >J£t/L<Ofit 
Jjfil^X 1 5 2<0#14-f >b°-^>^Z 0 JilT<7)'ft, #ll;Lf;£4 0 fHCf£;eU p 
MO Sb7 yVTs 9 1 5 3 a <Dj-yWn><DW* 2 OOCf^t^o 9 ^1" 

VOH2 = 1. 20 V, VOL2 = 0. 30Vt^^ *^mi±V r e f 
2 = 0. 7 5 V £fc& 0 i-*t>*>, 3&*g«ffiV r e f 2 fi^ V D D Qfit?) 1/2 

SilffVr e f 2 Kft-t&M-^iPSfiSAtiO. 4 5Vh^ 

[0 4 5 5] 

— ^ 1 . 2 V^OL S I 1 5 1 ^f>^^^-r^J#^ ^^«©CT 
T&W* : J&l&'t&1ffij& 15 6a. 156 bO-fitS: 2 Z 0 K3FLv>8 OfiC^ 
-r-So ^^<7)'fit(i^/Lfl 156aM56b L < > iitli4 

o n ^^/coii^^-fp]/^^ i 5 2^^- >e-^>^3S^$*L-5» 

o 

[0 4 5 6] 
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ifc, K7^/^iit^>pMO SF7>-/7^155 b y^O^^. 
^[p]/^ l 5 2 <9#tt-f y kf-^y* Z O^TOf^ 0U;Lt3:4 0 nKtfcJeU n 
MO St-7>v^M5 5a <Djr>m%<vm* 17. 14 nHf£7El~-5>o -O =t 
VOH1 = 0. 975V, VOL1=0. 2 2 5 V £ & *K mmW. 
ffVref 1=0. 65V<h&£o1-&t>*>> XiUmHV r e f 1 (ifeVDDQ 
fiOl/2t£& 0 -<7)*§-£\ **t£EV r e f 1 Ktt-T&m^M^M A (4 0 . 
3 7 5 V<h&&£a6, m^Wm\%^^\~^-f^ ^ ti)^^ h a 
[0 4 5 7] 

^J:^:tSt^-i:t\ Signal integrity I < lf-^-£{^£-e § & c S /c. 

mj±vDDQfi2fi^ ^mi±v r e f i±2iiti§tf 0 ^n^-eti, mm 

Sffi V re f 2 &g £ & £ -e*L-e*L<7) K 5 >f M^lStffVD D Q OffiO 
1/2 Kl&fettHi iv^-e, # K7^/^pM0 S h 7>y^^MnMO S 

h ^ y * (7) k y >r y - y - 7s m iz^iB&temftLiPftijjn £ pM0SF7>y 

[0 4 5 8] 

04 6 KB 4 5»C^L^*2 SHJfefWjOM^^I-y^xAS:— ^fcLfcHIK^ 
[0 4 5 9] 

0 4 6 (a) ttS2gmEEVDDQ = V l^OL S I 1 5 O^m^mEEVDD 
Q = V 2 9&OL S I 1 5 l^m^Zi&m't&Wi&^ffim&ZTFL, El 4 6 (b 
) 14 V 23*0 L S I 1 5 1 ^t>V l^LS I 1 5 O^if^Ift^i^f 
flfi@i^*^LTV^ 0 &ib\ |U4 6-e(i > Vl>V2t*4 0 mfiOflK 

m immtstt zMm-tz ^mx^m xnm t x v> & 0 

[0 4 6 0] 
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ttz, \t^*ykit -r^DrivertiPush-pull^M^ttfc pMO S Y^y'J^ZTk 
y\£-yy7,Z 0 f±4 0atr^^> o #^£^f1-&Receiver(iCTTl?-^£*LT 
[0 4 6 1 ] 

£ -f\ Vl^LSI 15 0^^^^iijf1-^>it^, If^lfTOCTT**- 
Wi^^ Z>m%%k 154a, 154b<7>fii£2Z0 ^1£te1-&o ^«^cO'fil 
(i»L§f 1 5 4 a t 1 5 4 b c^i^ijfii^ L < , iitli Z 0 IC— ftt & 

l^jm^^l^ft^ l 5 2 y\£-y>x^ztiz> 0 
[0 4 6 2] 

f K^^^^^t#^1-^) nMO S h 1 5 3 b >3£}ft<7)fl 

^ft^X 1 5 2 <7)#14^ >fc?-^>* Z 0^T(Of, #U;L<£ Z 0 KlifcSeU pM 
O S f 7 > V7s ^15 3 a<7)j->M.tfl<7)mZR o n 1 ClKW^^>o 
[0 4 6 3] 

Ronl=0.25V2 • Z0/(Vl-0. 75V2) 

[0 4 6 4] 

V0H2=(0.5V2 • Ronl+Vl • Z0)/(Ronl+Z0) 
V0L2=0. 25V2 

Vref 2=0. 5V1 

ttz&o ~f%t>*>, *mmi±V r e f 2 fiiSS V D D Qffl^ l / 2 

V2?^LS I 1 5 l^M-^^HTt^^ «^5:miJOCTT^ 
^^f^i-^J&trC^l 5 6 a, 15 6 bO^S^2 ZOCtgf^o j&SStfgtn^ffi 
(±|gtJLf?l 5 6 a <h 1 5 6 b commit < , d^-etiZ 0 tc— ifc-f & fc&X 
^«#L<^«^|n]^X 1 5 2 tC-T >t:-^>X^^tL^> 0 
[0 4 6 5] 
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^Ib]^X 1 5 2<Dm&4 y\Z-yy*Z OJ^TOffi, flflxtfZ OCtgU nM 
OS V7>iSX? 1 5 5 aOt^Ott^R o n 4 Cliz&fe-f&o 
[0 4 6 6] 

Ron4=Z0 (2V2-V1)/(3V1-2V2) 
-2) o 

[0 4 6 7] 

V0H1=0. 25V1+0. 5V2 
V0L1=0.5V1 • Ron4/(Ron4+Z0) 

Vrefl=0.5V2 

<h&& 0 1-35r*>*» &i£«EEV r e f 1 (iff&V D D Q||^) l/2^^ 0 
[0 4 6 8] 

ife, flfeow tragic, Busrin]/** i 5 2 iL&Witi&m^v 9-ywm.^>m 

g§ (Reference) V l^L S I 1 5 0 tV 2&<DL S I 1 5 1 £K&i§&& 

Mfc (GND) Cfl. i 7''J > MSCtlfmt^^o &4b\ 

D Q £ Reference t ~t & *§-£\ V 1 MM t V 2 SSSi £ * tl-TtlRef erence <h L T 

^itJDl-^P^S^H^-r^o L/i^oT, ^|p]/^ 1 5 2 ^ti^lf"^ 1 ; * 
- >«8EOfttt (Reference) fi^l&mfi (GND) ri*8f * L . 

[0 4 6 9] 

:^^C, CTTf^£3#op U sh-pull K9-f^£ffiv\ ^«SlK<0#tt^ 

Oi^:I^tS-i:-e\ Signal integrity J: < «^*f5^^§ ho ifz. II 
«j±VDDQ(±2fftH, I$tEVr e f f± 2 S^Ti^tf 0 #H«fl-efi> 3£z£ 
tEV r e f^2llt^l.^ -C-tl-pjfKT) K^^f A'(7)lilEVDDQ^iW 
1/2 KIx7e1-*U£ iV^O-e. # K5^fA©pM0 S h 7>vX^MnMO S 
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h 7 y i/ x * <D K u>f > - y ffl ^{ffi^mfctfTOn $ *U pM0Sh5>y 
[0 4 7 0] 

o 

[0 4 7 1 ] 

Signal integrity^ < , ? 4 \ > 77, * jl -^#p$IJ $ fr, 

1" * * COM y^rA^#^ih £ * o 

[0 4 7 2] 

yxtmmMJb&^te&iSMWj >b°-^y;*.£^-£-£TV>&*:#>, Signal i 
ntegrity# ? =fc v> 0 

[HI] 

o 

[HI 2] 

in i tc^L/c^ i (Dm&<n : ftm*'3m-f2>, m^fc^sxT&^m 1 hm^io 

[EI 3] 
[El 4] 
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11 2 k ^ l m i a ^s-f-^i v * r a * t l in & <omi& £ ^ 1" HI 

[05] 
[06] 
[07] 

0 1 Kf^Ltzm i <7)mMmmzmm-?z>, f^y^fA^3m«o 

[08] 

0 7 ^ L H 3 £gjfcffl| Oiffe^ y^fA* — JKtf b L 0 j& <7)fl|j& * ^"T H 
E&0-C&&O 
[0 9] 

o 

[010] 

o 

[0 11] 

o 

[0 12] 

o * fi£ £ ^ -r 0 g& 0 -c & £ o 

[0 13] 
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[@14] 
[015] 

[0 16] 

[mi 7] 

<vm ^-fcm ~> * f - a h 7 nj&t&j count * ^-r m &§0 -e & & 0 

[01 8] 

01 7 »w ^ l ^ * 7 %mm <d m-^tem v * -r a * — l tz m & <om& * ^-r 

[0 1 9] 

ot^i v * -r a o n 8 ^m^o v)mf& * m-t 0 K 0 "C * £ o 

[02 0] 

0 1 9 tc^L7tH8^l»J(0^^v^T-A^— mtLtz®3&<DMJ&*7Flr 
[02 1] 

w v * r a m 9 wjoti ^-r iii mm -c& £ o 

[02 2] 
[02 3] 

^m^m^rU^ J^(D^ 1 1 ||«0^#/&£^1-lIIS&0-e£>&o 
[02 4] 

^<7)fffSfiy^f A(7)i 1 2H»fl<7)^?r^-riIIf&0-e^)^o 
[02 5] 

^oiffElv^jAoi 1 3^Wfl<7)«^;^/^1-|flii?S0-r#>^o 

[02 6] 
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[12 71 
[12 8] 

^w^m^mm^ Aom i 6ii»ijoi»j&£^i-[i]i&i^&&o 

[129] 

-td]!&l-e&&o 

[13 0] 
[13 1] 

o 

[13 2] 

tfijoft^; ^^-rEUE&l-e* & o 

[13 3] 

13 1 ^TFLfzms^miM^m^mMi-^. l^y^rAWll 8^ 
[13 4] 

[13 5] 

13 1 i:^L/;|5<7)»Ii^iit^, If-SH^v*^ A«| 2 0%M 
[13 6] 

#u o m $l £ ^ -r 0 s& i -c* & o 

[13 7] 
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o 

[13 8] 
[EI3 9] 

03 7 \Z7^\^fz%%(D%m<D^m^%Wt^, lH-Sjf^iv^xAOfg2 3li 
[E14 0] 

H3 7C/7L/:t6(7)ttt(0ii$r^Jlt^^ M^feisv^ x A <7)|fl 2 411 

# !)<7)1H^: £^i)-|i]j&E]T~& £ o 

[EI4 1 ] 

03 7 iZ7FLfzm6<DnM<7)fcm*m$L1rZ>, l«yXrA»|2 5311 
[EI 4 2] 
[EI4 3] 
[EI4 4l 

EI 4 2I3U:|2 6^»J^.O f El4 3t:^L/;t2 7 ll«!l<7Mf -Sf-fr^ 
[EI4 5] 

#3&9! <0«^Eii y^tA«i2 8 (Dm$L £ ^1- m i& si -c & 0 
[EI4 6] 

EI 4 5K^Lfcfil2 8^»jOjf^fe3iv^xA^-^kL7t:Ii]I^O«^^^ 

-rnu^Ei-e^^o 

[EI4 7] 
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[04 8] 

7,7- U <7)m<Dm$L £ 7Ts~$- y' Uy? MX*) Z> o 
[04 9] 

[05 0] 

\~fc^hm^&&is7T^<Dmm*7F-t~7*u v ?mxh& 0 

[151] 
[0 5 2] 

[0 5 3] 

052 iz^Lfzm^m^7^A(DM,^0\i(7)mf&^^-tm^mx^i> o 

[05 4] 

0501^152 \^Ltzm^fcm"s7TA<DT%m&*^irimmx&h 0 

1 . 21. 30, 55. 70, 80, 90. 100, 130. 131, 140 
,15 0 1.5 V&<DL S I 

2. 16, 31, 51, 56, 71, 81, 91. 101. 102, 132, 
14 1,15 1 1.2 V&<DL S I 

3. 15. 22. 32. 41. 57, 72, 82, 92. 104, 105. 1 
33, 134. 142. 152. 162. 163 1BUj\pI'*X 

4. 6. 18. 24, 33, 35. 42, 44 4 

5. 7. 1 9. 2 3. 3 4. 3 6. 4 3. 4 5 Ixvw? 

8a. 8b. 9a. 9b. 20a. 20b. 25a. 25b. 37. 39. 4 
6. 48. 60a. 60b. 62a. 62b. 66a. 66b. 68a. 68b 
. 74. 76, 84, 86, 94, 96. 107. 109. 111. 113. 1 
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15a, 115b, 117a, 117b, 119a, 119b, 121a, 12 
lb, 136a, 136b, 138a, 138b, 140a, 140b, 142 

a, 142b, 144a, 144b, 147a, 147b, 154a, 154b 
, 156a, 156b, 164, 174 mfi%* 

10a, 10b, 11a, lib, 38, 40, 47, 49 7.4 yf- 
4a, 6a, 33a, 35a, 59a, 61a, 65a, 67a, 73a, 7 
5a, 93a, 95a, 114a, 116a, 118a, 120a, 135a, 
137a, 139a, 141a, 143a, 145a, 153a, 155a, 1 
60a, 161a, 170a, 171a pMOSh7>y^^ 

4b, 6b, 33b, 35b, 59b, 61b, 65b, 67b, 73b, 7 
5b, 83, 85, 93b, 95b, 106, 108, 110, 112, 114 

b, 116b, 118b, 120b, 135b, 137b, 139b, 141b 
, 143b, 145b, 153b, 155b, 160b, 161b, 170b, 
17 1b nMO S Y^yVT.* 
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[mm*] 
[urn 



mm 



VDDQ=V1=1.5V 




VDDQ=V2=1.2V 

o 



9a 




Vref=0.25(V1+V2) 
S0.675V 




Vref=0.25(V1+V2) 
=0.675V 



[02] 



VDDQ=V1=1.5V 



4a 



t 



°l [25.45! > 



4b 



mm 



20=40Q 



VDDQ=V2=1.2V 

-4 



80Q 



orBuf, 
DRAM 



^-|[|20ft 



T 

3 



> 




80Q 

Puffer pTi> 



5a 

VOH-1.16V 
Vref2-0.675V 
VOL- 0.20V 
A0.475V 



Chipset; 
( a ) Chipset 
VDDQ=1.5V VDDQ=1.2V 



9b 



8a 



^ VOH= 1.06V - 
Vref1=0.67SV J (_ 



Z0=40Q 



5 



VOL» 0.30V <*80C 
A=0.375V 

SE^ 



DIMM a a 

"of T I 

PCB VDDQ1 VDDQ2 

=1.5V =1.2Y 



3 

(b) 



20Q 
26.67Q] f 



7? 



6a 



6b 



1 

Vref 

=0.25(V1+V2)=0.675V 
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[03] 



V1 



R 
R 




Vref 

=0.25(V1+V2) 

(a) 



V1 



R > R 



V2 




Vref 

=0.25<V1+V2) 

(b) 



4] 



VDDQ=V1(>V2) 




VOH1 
Vrefl 

VOL1 ^ - 

8fc^ 



2ZG 



122G 



DIMM 



ZO 



VDDQ=V2 



2zo: 



3 



> 



2Z0 



VOH2 
Vref2*Vref1 
VOL2 



CWpset^ 

(a) ch| P S€t 

VDDQ=V2 



ZO 



R3^]t> 



9b 



.6a 



3 

(b) 



or I 
PCB V1 



Vref 

=0.25(V1+V2) 



R£ZO 

R 1=Z0(V2- ZO-V1 ■ R-V1 ZO) 
/(V2-R-V1ZO-V1R) 

VOH2=(V1-4).5V2)Z0/<R1+Za) +0.5V2 
VOL2=0.5V2R/(Z0+R) 



R3£Z0 

R 2=Z0(V1 - 20+V2- R3-V2 • ZO) 
/(V1 - R3+V2Z0-V2- R3) 

VOH1=(V2-0,5V1)Z0/(R3+Z0) +0.5V1 
VOL1=0.5V1 • R2/(R2+Z0) 



Vref=Vref2=0.25(V1 +V2) 



fcbliE#2 004-3025982 



mm 2003-101741 



3/ 



[1215] 



VDDQ=V1=1.5V 



4b 



PRAfyi 



40Q 

—a 

40O 



Z0=40Q 



VDDQ=V2=1.2V 

1 



120 



or Bur, 
ORAM 



Vref1«0.675V 
VOL- 0.321V 
A-0.364V 

& 



1100 



DIMM 



4 




3 

(a) 



Z0=400 



> 



108Q 




Chipset' 
Chipset 
VDDQ=1.2V 



z_- gs — 

VOI+»1.116V 
Vref2-0.676V 
VOL- 0.236V 
A-0.44V 

^£ 



40Q 



9b 



6a 



120 3 



3 

(b) 



D- 



40Q J I 



or 
PCB 



VDDQ1 VDOQ2 

=1.5V =1.2V 



Vref 

=0.25<V1+V2)=0.675V 



[m 6 ] 



VDDQ=V1 




VDDQ=V2 



20 



or BuT, 
DRAM 

VDOQ=V1 



3 

(a) 



> 




R2 _ 
Birfferori > 
CWpset,^ 
Chipset 



VDOQ=V2 



VOH2 
Vref2» Vrefl 
V0L2 



9b 




Vref 

=0.25(V1+V2) 



R^2Z0 

R2=R-Z0(V1+V2) 

/(V1 • R+3V2-Z0-V1 -Z0-V2- R) 

VOH2=(RR2-V1+R2Z0V2) 
/(Z0R+R2-R+R2-Z0) 
VOL2=R2-Z0-V2/(Z0R2+RR2*RZ0) 



R3^2Z0 

R1=R3«Z0(3V1-V2) 

/(V1 • R3+V1 -Z0-V2- R3+V2Z0) 

VOH1=(R3- R1 • V2+R3-Z0- V1) 
/(Z0-R1+R1-R3+R3Z0) 
VOL1=R3-Z0-V1/(Z0-R1+R3-R1+R3Z0) 

Vref=Vref2=0.25(V1+V2) 
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7] 



VDDQ=1.5V 



PRAM 



or Buf, 
DRAM 




Z 0=4 00 



VDDQ=1.2V 

4-.. 



3 

(a) 



80Q 

D— 



VDDQ=1.5V 



rr-gg 

VOH-1.06V 
Vref2=0.676\J 
VOL" 0.30V 
80 Q <^ A-0.376V 

Buffer oh > 

Chipset,^ 
Chipset 

VDDQ=1.2V 



9b 



6a 



8a 

VOH=0.976V „ 
Vref1«0.675V 
VOL= 0.375V . 
A*0.30V <r 


>80Q 


20=40Q 


40Q 








()- 




<;8(K 


3 


40Q 





DIMM 



(b) 



BE" 



-f 1 — t 

VDOQ1 VDOQ2 Vref 
=1.5V =1.2V =0.675V 



or 
PCB 



[0 8] 



Ron=ZC 



or Buf, 
DRAM 




Z0 



Rorv=ZC 



3 Bl 



Chipset^ 
( a ) Chipset 



V2 



220 , 

^1 VOhK).6V1+0.25V2| 

J 4 Vtaf2-0.2S(V1+V2) 

220^ VOL " 025V2 



VOH=0.2SV1*O.6V2 
Wef1«0.26(VH-V2) 
VOL- 0.25V1 

8*2. 



DIMM 




220 



Ron=20 J p — 



9b 



6a 



220 




or 
PCB 



V1 V2 Vref 

=0.25(V1+V2) 



Vref=(VOH+VOL)/2 
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[@9] 



1 

DIMM 



VDDQ=1.5V 



1.5V^LSI 

LSjl (DRAM) 



201 



VDDQ=1.2V 

— £= 



1.2V&LSI 

LSI3 fBuffert 



"d 



201 



1? 



VDDQ=V1=1.5V 




(a) 
VDDQ=V2=1.2V 



15 



VDDQ=1.2V 



> 1.2V&LSI 



16 



VDDQ=1.2V 

o 



16^ 

15 











18 



20b 



Vref=0.25(V1+V2) 
=0.675V 



Vref=0.25<V1+V2) 

=0.675V ( b ) 



Vnef=0.6V 



Vref=0.6V 



m i o] 



21^ 
DIMM 



VDDQ=1.5V 

— s= 



1.5VSLSI 
tSH (DRAM) 



-a: 



201 



22 



VDDQ=1.5V 

? 



1.SV&LSI 
LSI3 (Buffer) 



it 



201 



VDDQ=1.2V 

O 

i 



> 1.2V36LSI 



VDDQ=1.5V 

21 > 9 



(a) 

VDDQ=V1=1.5V 



2*^ 



t 



22 



J. 25a 




8a "2-^. 









VDDQ=V2=1.2V 

^1 Q 
2 -z- 

D- 



3 



Vref=0.75V 



Vref=0.75V 



(b) 



Vref=0.25(VHV2) 
=a675V 



Vref=a25(V1+V2) 
=a675V 
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[0 11] 



1.5V&LSI (DRAM) 



VDDQ=V1=1.5V 

VTT^0.5V2=0.6V VTT=0.5V2=0.6V 



1.2VI&LSI (Buffer) 

VDDQ=V2=1.2V 



1.2V&LSI (Chipset) 



VTT=0.6V 

O 



VDDQ=1.2V 

Q 




Vref=0.5V2=0.6V 



Vref=a5V2=0.6V 



Vref=0.6V 



Vref=0.6V 



[HI 2] 



VDDQ=V1=1.5V 

O 



30 



"33a 



t 



50/35Q 



33b 
DRAM 



HI 



VTT*0.5V2=0.6V 



40O 



2W10Q 



or Bur, 
DRAM 



> 



32 puffer or 
^hlpsei, 



39 

VOKM.00/1.08V 
Vrc(2-0.eOV 
VOL«0.20i0.12V 
A-0.40tf.48V 



30 



DIMM 



37 



VOH-1.00V 
Vrefl«0.eOV 
VOL«0.20V 
A-0.40V 



( a ) Chipset 
Vm=0.5V2=0.6V VDDQ=V2=1.2V 

9 9 .35a 




VDDQ1 VDD02 
=1.5V S1.2V 



Vref VTT 
=0.5V2 =0.5V2 
=0.60V =0.6V 



mSE#2 004-3025982 



mm 2003-101741 



^-v: 7/ 



1 3] 




30 



VTTS0.5V2 



39 

VOH2=(V2-20+0.6V2-R) 

f(R+ZO) 
Vref2°0.5V2 



Buffer or vo^gg^gt^ 



or Bur, 
DRAM 



Chipset, 
( a ) Chipset 

VTTS0.5V2 



37 -<l^-Z0 
V0H1 =(V2-Z0*0.6V2-R2) 

/(R2+Z0) 
Vref1-0.6V2 

VOL1=0.6V2-R2f(R2*Z0) 



DIMM 




V1 



V2 



Vref VTT 
=0.5V2 =0.5V2 



R1=2V1(R+20)A/2 - (2Z0+R) 



1 4] 



DIMM 



VDDQ=1.5V 

O 



Z0=400 





VDDQ=1.2V 

3. 



97.78£ 

Bdler oT 



Chipset,- 
Chipset 

VDDQ=1.2V 



z-- 60a 
voH=i.cev 

Vref2=0.66V 
VOL" 0.23V 
A«=0.43V 

^ 



60b 



VOH=1.<BV 
Vref 1 -0.66V 
VOL" 0.30V 
A«0.36V 



62b" 



56 




56 



or 
PCB 



VDDQ1 VDDQ2 
=1.5V =1.2V 



mtiE# 2004-3025982 



mM 2003-101741 



8/ 



1 5] 




Wef*=(0.5V1- Ron+0.25V2-R) 
/(ROIHO.SR) 

R 1 =2R • Ron(V1 • Ron + 0.5V2- R) 

/(V2-R- Ron + R-R- V1 + 4Ron- Ron- V2 - R - R - V2 - 2Ron-Ron- V1) 
VOH2=(R -R1- V1+R1-Ron- V2)/(R- R1+R1- RorHR-Ron) 
VOL2=R 1 - Ron- V»(R- R1"*R • Ron+R 1 • Ron) 



[116] 



VDDQ=1.5V 

o 




VDDQ=1.2V 

5L 



2^ 60a — 

VOH«1.14V 
Vrefl -0.69V 
VOL- 0.24V 
A-0.45V 

^ 



orBuf, 
DRAM 



55 



©za-^ 

VOH=t.037V 
Vref2*0.69V 
VOL- 0.343V 
A=0.347V 



VDDQ=1.5V 

5 



Chipset,^ 
Chipset 

VDDQ=1.2V 



M7V <~ 12 



101.?5ft 

Z0=40Q 



57 



40Q 

I 



60b 



61a 



DIWIVI 



^ — f 



7 40ft | 



61b 



56 



or 
PCB 



VDDQ1 VDDQ2 Vref 
=1.5V =1.2V =0.69V 



tUiE#2 004-3025982 



#H 2003-101741 



^-v! 9/ 



[0 1 71 



55 



DIMM 




Z )=40 f 



VDDQ=1.2V 



SOQ 



7 



g^— 66a — 

VOH=1.10V 
Vre12=0.66V 
VOL-0.20V 



or Buf, 

DRAM 



8043 <1a*=0.45V 

BUferor 



(a) 



VDDQ=1.5V 



Chipset, 
Chipset 

VDDQ=1.2V 



<7 66b 



67a 



58ST= 

VOHM.OSV " 
Vrefl «0.65V 
VOL= 0.25V 
A-0.4V 

68b 



orPCB 




VDDQ1 VDDQ2 
=1.5V =1.2V 



Vref 
=0.65V 



67b 



56 



56 



[EI 1 8] 



V1 (>V2) 




Z0 



or Buf, 
DRAM 



57 

(a) 




R2=22o; 
BiiTeroT 



VOI+»VOH2 
Vrrt2=Vref1 
VOL-VOL2 

> 



^-L-^i 6 



55 



VOH»(0.6V1 -R+Z0-V2) 

/(R+20) 
Vrefl=(V1-R+Z0'V2) 

/2(R*Z0) 
VOL=(V1 -R+Z0-V2) 



68b 



DIMM 



4 1 




CWpset,^ 
Chipset 

V2 



66b 



R: t=2Z0 



Z0 



R P=2Zo 



57 



D- 



7? 



67a 



(b) 



- >6 



or 
PCB 



V1 



V2 



Vref 



R1=(V1Z0-Z0-V2-Z0-ZOK>.5V2-Z0-R) 

/(V 1 ■ R+0.5V2-Z0-V2R) 
VOH2=(0.5V2- R1+V1 -Z0)/(R 1+ZO) 
VOL2=0.5V2-R/(R+Z0) 



ttiliE# 2004-3025982 



#M 2003-101741 



10/ 



1 9] 



VDDQ=V1=1.5V 



VTT=0.5V2=0.6V 




40Q. 



Buffer or 



WH/1 .18(1 .05V 
Vred»0.6WV 

A» 6.47«).375V 



or Buf, 
DRAM 



(a) 



Chipset, 
Chipset 

VTT=0.5V1=0.75V 



VDDQ=V2=1.2V 
75a 




Vref 
=0.25<V1+V2) 



VTT1 VTT2 
=0.5V1 =0.5V2 



[12 0] 




ttiliE#2 004-3025982 



#11 2003-101741 



11/ 



[HI2 1 ] 



70 



70 



DIMM 



VDDQ(DRAM)=1.5V 



VTTs0.75V 



^7 



7 



110(3 



DRAM 



°l 

20ft 



;»=4 »ft 



40ft 



y 



7 

72 iPuffgrpf 



2^74 

VOH«0.95V 
Vref2-0.GOV 
VOL-0.25V 



^Z/71 



or Buf, A Chipset 

DRAM (a) Chipset 

VTT=0.6V VDDQ=1.2V 

.75a 





VOH-1.00V 
Vrefl-O.eOV 
VOL-0.2QV 




20Q 



(b) 




20ft 



75b 



71 



or 

PCB VDOQ1 VDDQ2 Vref 

=1.5V =i.2v =aev 



VTT2 
=0.75V 



[®2 2] 



70 



70 



dimm 



VDDQ(DRAM)=1.5V 



73a 



73b 



DRAM 



or Buf, 
DRAM 




60/20ft 

:o=4dft 



40Q 



VTP=0.75V 



20/20ft 



72 



> 



-2- 74 

VOH-1. 05/1 .25V 
Vrefi2«0.6&a75V 
VOL=0.25«).2$V 



§Hff?ror 



76 



(a) 
VTTs0.75V 



Chipset, 
Chipset 

VDDQ=1.2V 



VOH-1. 05/1 .05 V 
Vref1=0.6$/0.75V 
VOL« 0.25JD.45V 



^40O 



20/20Q 



72 



D- 



20/60ft 



4—r 



(b) 



75a 



7SF 



71 



or 
PCB 



VDDQ1 VDDQ2 
=1.5V =1.2V 



Vref 

=0.65/0.75V 



VTT 
=0.75V 



tbliE# 2004-3025982 



&m 2003-101741 



^-v : 



12/ 



[12 3] 



70 



DIMM 



70 



VDOQ(DRAM)=1.5V 
73a- 



VTT=0.6V 



°l 

?3b^ Hi 



, :o=4feo 



40Q 



PRAM 



or Bur, 
DRAM 



IL20Q 



> 



74 

VOH-1.10V 
Vref2-0.66V 
VOL-O.20V 



Buffer or 



(a) 
VTTS0.75V 



VOH-1.06V 
Vrefl -0.66V 
VOL- 6.26V 



,M=4>Q 




Chipset, 
Chipset 

VDDQ=1.2V 

75a 





I 



75B" 



— f— t — f^M 1- 

VDDQ1 VDDQ2 Vref YTT1 VTT2 

=1.5V =1.2V =0.65V =0.75 =0.6V 



71 



71 



or 
PCB 



2 4] 



VDDQ<DRAM)=1.5V 



70 



73a 



73b 



PRAM 



or Buf, 
DRAM 



70 



rer 

VOH=1.02V 
VreH«0.eSV 
VOL* 0.30V 



DIMM 




26.67 
20=400 



VTT=0.6V 



74 

VOH=0.96V 
Vrcf2=0.66V 
VOL*0.35V 



Buffer or 



Chipset, 
(a) Chipset 

VTTS0.75V 



603 
,!0=4pQ 



VDDQ=1.2V 

75a 

46TT1 



T 

72 



D— 



40Q 



1 f 



(b) 



^T5b 



1 — f- 



71 



-71 



or 
PCB 



VDDQ1 VDDQ2 Vref 
=1.5V =1.2V =0.68V 



VTT1 

=0.75 



VTT2 
=0.6V 



tBfiEiff 2004-3025982 



#12 00 3-10 174 1 



^-v: 13/ 



[®2 5] 



80 



80 



DIMM 



VDD(DRAM) =1.5V 

?- 



83 



DRAM 



Of Buf, 
DRAM 



;«=403 



VDDQ-1.2V 

4- 



82 



40Q <1 



84 



V0H-1.2DV 
Vref2=O.0OV 
V0L-O.4GV 



Buffer or 



(a) 

VDDQ(DRAM)=1.5V 



Chipset, 
Chipset 



86 



VOH* 1.60V 
Vref1«0.80V 
VOL- 0.10V 




'81 



81 



or 
PCB 



VDDQ1 VDDQ2 
=1.5V =1.2V 



Vref 
=0.80V 



[02 6] 



80 



80 



<mm f f 

PCB VDDQ1 VDD02 Vref 1 Vref 2 

=15V =1.2V =0.90V =1.1 25V 



VDD(DRAM) =1.5V 

¥- 



20= 40 ft 



ORAM 



or Buf, 
ORAM 




VDDQ=1.2V 

4. 



40Q 



> 



f: 



84 



voH»i.aov 

Vref2=0.90V 
VOL-0.60V 



^7>-81 



Buffer or 



Chipset, 
( a ) Chipset 



VDDQ(DRAM)=1.5V 

4 



VOh*» 1.60V 
Vr ef 1-1 .126/1 .CW0SV 
VOL* 0.76».6/0.3V 



40 Q 
20=4dfl 



VDD=1.2V 

— ?- 



7 

82 



D- 



40/20/10 Q| 




81 



thiiE# 2004-3025982 



&m 2003-101741 



^-y: 14/ 



127] 



90 



DIMVI 



VDOQ(DRAfVl)=1.5V 




orBuf, 
ORAM 



(a) 




VDDQ(DRAJVl)=1.5V 



VDH»/1 .3/132/1 .31/1 .31 V 
VrefiW.9/ob6/0.93J0.93V 
VOl4o.6/0/SO/0.56J0.65V 
A» \O.4/g.36/0.38J0.38V 



20=40 0 



Chipset, 
Chipset 

VDDQ=1.2V 
_ 95a 



91 



92 



(40^0/40/34.7 0| 



— t — t 



(b) 



95b 



or 
PCB 



VDDQ1 VDDQ2 Vref 
-1.SV =1.2V =(V1+V2)/3 
=0.9V 



[0 2 8] 



90 



DIMVI 



VDDQ(DRAM)=1.5V 

93a- 




VDDQ=1.2V 



VOH* 1.40V 
Vret2*0.90V 
VOL" 0.40V 
A« 0.60V 



^-2^91 



orBuf, 
DRAM 



Chipset, 
C a ) Chipset 



VDDQ(DRAM)=1.5V 
9B 



VOH- 1.30V 
Vrefl°O.90V 
VOL- 0.60V 
A» 0.40V 



-f — f 




91 



or 
PCB 



VDDQ1 VDDQ2 Vref 
=1.5V =1.2V =(V1+V2)/3 
=0.9V 



tbfiE#2 004-3025982 



2003-101741 



^-vl 15/ 



329] 



90 



90 



DIMV1 



93a 



PRAM 



or Buf, 
DRAM 



VOH= (V1*2V2)/3 
Vrefi=(V1+V2)/3 
VOl_= VN3 
A* V2A3 




V2 

-2 

^VQH« (2V1+V2)/3 

3 ! Vref2-(V1*V2)/3 

VOL« V2J3 



Chipset, 
Chipset 

V2 

o 



95a 



D- 



(b) 



S0.SZ0 
R=0.5Z0 



^7 



95b 



91 



91 



or 
PCB 



V1 



V2 



Vref 

=(V1-H/2)/3 



[H3 0] 



V1 V2 VI V2 




tbSE# 2004-3025982 



mm 2003-101741 



^-vl 16/ 



3 1] 



100 



DIMV1 



VDDQ=1.5V 

i= 



1.5V&LSI -Q 



LSI1 (PRAM) 



Z01 



103 



T 

104 



VDDQ=1.2V 

— 2 — 



>| 1.2V&LSI 
LSLLiBuflfid 



VrefA 



101 



201 



7~ 

105 



VDDQ=1.2V 

? 



H 1.2V&LSI 

ismsuassa 



o 
VrefA 



102 



3 2] 



10 



DIMM 



VDCKDRAIV? =1.5V 

— r- 



VDDQ=1.2V 



20=4Q£ 



DRAM 




40Q- 



2^ 107 

VOH-1.20V 
Vrefl -0.90V L^/101 

vol-o.gov 



Buffer 



(a) 



VDDQ(DRAM)s1.5V 



109^_ ^ 4 dQ 



VOH- 1.60V 
Vref2-0.90V 
VOL« 0.30V 



VDD=1.2V 



7 

104 

(b) 



D- 



100 



101 



108 



-^—^ f 

VDDQ1 VDOQ2 VrefA 
=1.5V =1.2V =Q.90V 



ffifE#2 004-3025982 



12003-101741 



^— v : 17/ 



[033] 




"t 1 



VDDQ2 VrefA 
=1.2V =0.90V 



(a) 



102 



102 



(b) 



3 4] 



100- 



100 



VDDO=V1=1.5V 

o 



VDDQ=V2=1.2V 




Z0=40Q 



80Q 



ia33i} 



104 

(a) 



> 



80Q 

soisl. 



-z— 115a 
VOK-1.06V 
Vref2"0.eOV 
VOL- 0.16V 

. A-0.45V 



115b 



TTfa 



VOKW3.975V 
Vref1«=0.80V 
VOL- 0.226V 
A-0.375V 



VDDQ=1.5V 



VDDQ=1.2V 



80S 




Z0=40Q 



20C 



117b 
DIMM 



i — i- 

VDDQ1 VDDQ2 
=1.5V =1.ZV 



104 

(b) 



40Q 
17.14QI 



116a 



116b 



101 



101 



VrefA 

sO.5V2sO.60V 



thfE# 2004-3025982 



2003-101741 



^-v: 18/ 



13 5] 



VDDQ=V2=1.2V 




VreTA 

=0.5V2=0.60V 



[H3 6] 



VDDQ=V2=1.2V 




VDDQ2 VrefA 

=1.2V =0.25<V1+V2)=0.675V 



tbliE# 2004-3025982 



#IS 2003-101741 



19/ 



3 7] 



130^=. 
OIMVI 



VDDQ=1.5V 

£= 



1.5V^LSI 



125 



Z01 



133 
VrefA 



VDDQ=1.5V 

—4— 



>| 1.5V&LSI H-QI 



131 



Z01 



134 



VDDQ=1.2V 

? 



1.2VXLSI 
LSI4fCWPSett 



VrefB 



132 



3 8] 



130 



130 



VDDQ=V1=1.5V 



& 



135b 
DRAM 



3 



VDDQ=V1=1.5V 



133 

(a) 




80Q 



2^ 136a 
VOHM.425V 
Vrel2-0.90V 
VOL-0.376V| 
A-0.625V 



136b 



VDDQ=1.5V 



VDDQ=1.5V 



T38a 



VO***1.425V 
Vrefl -0.90V 
VOL- 0.376V 
A-0.625V • 



DIMM 



138b 



(b) 



'131 




131 



VDDQ1 

=1.5V 



VrefA 

sO.6V1sQ.90V 



0 0 4 



-3025982 



m 2003-101741 



^-v: 20/ 



[03 9] 



VDDQ=V2=1.2V 




VDDQ1 
= 1.5V 



VrefA 

=O.5V1=0.75V 



(a) 



[04 0] 



VDDQ=V1=1.5V 



VDDQ=V1=1.5V 




130 



o\fm 



z-* 136a 
VOKM.125V 
VreT2-0.676V 
VOL- 0.225V 
A-0.46V 



136b 



VDDQ=1.5V 



VDDQ=1.5V 



VOH»1.125V <^ 


ZO=40Q 





Vrefl -0.676V | ( ( )_ 


VOL- 0.225V ^ 


133 


17.14QJ | 

— x^„ — 



(b) 



131 



131 



VDDQ1 

=1.5V 



VrefA 

=0.25(V1+V2)=0.675V 



miiE# 2004-3025982 



&m 2003-101741 



^-v: 21/ 



[141] 




VDDQ1 

=1.5V 



(a) 



131 



VDDQ=V1=1.5V 

— ¥- 



174-^ 

=80Q " 

VOH 
-0.90V 
VOL 
«=0.30V 

Buffer 



DIMM 



VDDQ1 

=1.5V 



VDDQ=V1=1.2V 



2ocd=4CQ 



400 



7 

162 



Zodd=4ClQ 



D- 



40Q 



1701 



171a 

40QJP 



80O| f 
I 163 



40Q 



.170a 



132 



171b 



(b) 



4 2] 



140 



140 



VDDQ=1.5V 



VDDQ=1.2V 



143a 



i 



o|l40Q 



143b 
PRAM 



20=4 OQ 



orBuf, 
DRAM 



142 

(a) 




^44a 

VOHM.125V 
Vref2-0.76V 
VOL-0.375V 

> BufTeHor 



DIMM 



144b Chipset, 
Chipset 

VDDQ=1.2V 

145a 



T57T 



VOH=O.90V 
Vref1-0.60V 
VOL-O.30V 



147b 




145b 



-141 



141 



or 
PCB 



VDDQ1 VDDQ2 Vrefl Vref2 
=1.5V =1.2V =0.75V =0.8V 



m=(R1//R2)/Z0=s=(R2V/R4)/Z0=1.0 



miE#2 004-3025982 



#11 2003-101741 



^-v: 22/ 



[14 3] 



VDDQ=1.5V 



14 



143a ^ J 



143b 



Z0=40Q 



R1=96Q 



VDDQ=1.2V 



-2^144a 

VOH= 1.20 V 
Vref2=0.75V 



DRAM 



orBuf, 
DRAM 



VDDQ=1.5V 



14 



147a 

VOH=0.96V 
Vref1=0.eOV 
VOL«0.24V 

147b ^ 



,R3=150Q 



142 



(a) 



Z0=400 



_J — . 

R2=160Q^- VOL=0 - 30V 



5 



Buffer or 



/^/141 



^7 144b Chipset, 
Chipset 



VDDQ=1.2V 



R4=100fl 



142 



DIMM 



t 



f-4 



(b) 




145a 



141 



145b 



or 
PCB 



VDDQ1 VDDQ2 Vrefl Vref2 
=1.5V =1.2V =0.75V =0.6V 



[04 4] 



m=( R1//R2)/Z0=s=(R3rVR4)/Z0=1 .5 



140 - 



140 



DRAM 



orBuf, 
DRAM 



V1 (>V2> 
143a Q 



R1= 



Ron=Z0 
143b 
RotpZO 



ZO 



2mRon-V2/V1 



V2 



144a 



V1 



142 

(a) 



> 



R2= 

2mRorvV2/(2V2-V1 



fc VOH»(2nH»1)V1/2(m+1) 
Vref2-0.5V1 
VOL*0.5V1/(rm1) 



141 



Buffer or 



147a ^ 2sRon-V1/V2 

VO (2s+1 )V2/2(s+ 1 ^ 

Vref1«0.SV2 J 

VOL«=0.5V2/(s*1) 

147b- 



-c 



ZO 



DIMM 



T 

2sRon V1/(2V1-V2)| 142 

(b) 




\7 144b Chipset, 
Chipset 



145a 



141 



145b 



-4 1 T""t 

V1 V2 Vrefl VreT2 

=0.5V1 =0.5V2 

m=(R1//R2)/Z0 
s=(R3//R4)/Z0 



or 
PCB 



miE#2 004-3025982 
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^-v: 23/ 



[IH4 5] 



150 



150 



VDDQ=1.5V 

O 



153a 



153b 



PRAM 




or Buf, 
DRAM 

VDDQ=1.5V 

156a ^^R3=80Q 

VOf*>0.976V" 
Vrefl "0.60V 
VOL-0.225V 

156b j 



— c 

R4=80Q 



DIMM 



VDDQ=1.2V 



Z0=40Q 



R1=80Q" 



1 

(a) 



Z0=40Q 



> 



R2=80O 



-154a 

VOH-1.2DV 
Vref2-0.75V 
►VOL«0.»V 



Chipset, ^ 
Chipset 

VDDQ=1.2V 



/is* 



40O 



T 

152 



i — t 



(b) 




154b 



155a 



17.14Q 



155b 



151 



or 
PCB 



VDDQ1 VDDQ2 Vrefl Vref2 
=1.5V =1.2V =0.75V =0.6V 



4 6] 




Vrefl Vref2 
=0.5V1 S0.5V2 



tbliE# 2004-3025982 
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